SPECIAL WALL MAP SUPPLEMENT: THE EARTH'S MOON 
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By ALLAN C. FISHER, JR. 
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rogance in the set of his thick shoulders 





head, the 
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nnd the upward thrust of his 
Old Atan stood 


could took full opon him, he turned from side 


Deore Lhe crowd 


ta side his patriarchal fare: ¢rav bearded 
hrogel pnd breoting. the slichtlhs nrotoberant 
eves shining mostly from amidst the blac 
thin. His night hand, clutching theever-present 
iy WHESkK, sWepl upward in a theatrical wes 


ture no feld marshal with baton could have 
hicopoecd to match 
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ance, self-help for nations, and moderation in 
pahtics, And in Lhe Ominion of man aa prt 
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To nearly all his countrymen Presijent 
Ronvalta is simply the “AMsee" (Muh-zay, 
another Swahilh word, lterally trarnstated 
the “oldl man’; in east Afmeca it is a title of 
the greatest respect and affection. On this 


cocaaion the Meee, speaking fron a ten 
hmdedd clas in on pen feld waxed evangr- 
thc in his ferver, Phe hospi in the Gatun 
du countryside had been his ideo, 2 self-help 
project contributed to by thousands of Ken 
vans. Though he harangued the crowed in 
Swahili, the lingua franca of exst Africa, hi 
‘poke several tres the English words “sell 
help,” anh, of ene occasion, the CAPTrESssion, 


t Mi finns =f ek linger than th nTra 
Handshakes Bring Help for New Hospital 


Then, to mv astonishment. he turner! thi 
decication ceremomes into a fund-raisme|e 
rilly for the hospital. Long lines formed 1 
front of the cigs, find in 40 mintites. in ex 
change for a handshake from him, the Mece 
hac collected on hicken, cre cheep the 
oromise Of a pint of blow, and in hard cash 
13,250 Renvashbillings (approximately &6,100 

My astonishment was not permitted 
wine. When the collection encledl, thousanel: 
at tribal clin CTs and SECTS Frown raul | OVel 
Renva streamed onto the huge freldl, After 
me any oniered program proved nmpossible 
and the field became o colorful, swirling me- 
lane of bizarre costumes and sweaty boclies 
midst a cacuphony of drums, bells, rattling 
gourds, chants, and exuberant ovtcrics. Even 
the Miree abandoned his reserve, and whe! 
last saw him, he had joined agroup of preth, 
somal tiibeswomen and was clapping a ca- 
dence for their cance LOppoasite 

[thad been a highly entertaining show. But 
to me, anc no doubt to other foreigners pres- 
ent, the oocasion also revealed much and 
lauht much, The central and most tmpertan! 
factor mfluencing the emerging new nation ai 
Ronva is the formidable Jomo Kenyatta him 
elt. And, in chramatic fashion, we hacl seen a 
demonstration of his hold upon the peapl 
and the philosophy of unity and self-help he 


20) CONSiANUY BNC tircless)y preaches 


Puléing sounds and flashing colors clini 
BH hospital dedicutian in Coatuncls be Pre 
dent Kenvattia. These Somali: women. whet 
Tribe in the past his wavered im rts allegiance 
io othe government, join im the spirit of the 
occasion. After five vears of independence 
the druimeof nationalism beat hardin Kenv 

Where mire tha ol) tribes must learn tu 
march to the same ravthm 


Lloret | i 


Kenvatta, now in his late seventies, began 
his carver as aleader of apolitical group with- 
in his triibe—the Rikuvu—that sought selt- 
vovernment for Kenva under the Afnican, 
or Negro, majority, Well educated in Kenve 
and Eneland, be hvedin London many vears. 
In 1952 $ritish declared the lau 


Viau emergency, | 


When the 
he Was seized, tried, and cofn- 


wicted as leader of the murderous secret 50- 
cietv. After nine Vears in custody, he returned 
to the political scene as a Virtual martyr in 


the eves of all of Kenva's more than 70 tribes, 
the one man with truly national prestige ant 


Influence 


Today he bas no obvious her apparent, 
anc his death, many observers feel, would 
leave a vacuum that might well result in a 
power struggle and public disorder 

The question of whether or not Kenvatta 
directed the Mau Mau—he steadfastly main 
LAs his tnnocence—must be left to future 
historians. But this much is-certain: Kenyatta, 
in hi¢ earliest public utterances, and in speech- 
ec before and after the Mau Mau uprising, 
urged orderly, lawful change. Prior to Kenya's 
independence In December 1963, he was say- 
ing, “There must be no revenge Chur arm 
ito bring people of all races together AL] 


Dampened but undaunted, traffic flows through downtown Nairobi, following an 
afternoon deluge that left streets brimming with four inches of rain. Erratic vel plentiful 
rainfall nourshes abundant crops in Kenva’s highlands, where altitudes above 5,000 


feel, temper the equatorial heat that bakes adjacent regions [he mvigorating climate oi 





citizens: will be equal in the eves of the law 

We desire to bring love where there was 
hatred, Violence 

Mau Mau was oa disease which has been 
eradicated, and must never be remembered 
cor a 

As his country’s first Prime Miniter, ond 
now its first President, the Mazer has given 
evidence of meaning precisely What he said 
Renva. 0 land o litthe lorger than France and 
Belgium combined, has a population esti- 
mated pt (0,000,000, More than 97 
are Atricans, the huropeans, Asians, 
and Arabs. Kenvatta obtained a constitution 


peace Where there ws 


percent 


rcs 


gunranteeing equal nehts with the Africans 
lor all citizens from minority groups 
European farmers, though they comprise 
only a fraction of 1 percent of the population, 
once owned 25 percent of all arable land in 
private bands. In recent vears more than 
1,200,000 acres of this lund have been volun- 


tarily sold at fair prices to Africans, a con- 


Uinuing program that bas been <ingularly 
devoid of rancorous pulilic cdiecyssiaon. The 
Renva Government, showing scant interest 
respects private-prop 
nizhts and encourages: foreign invest- 


and 1067 United States 


in theoretical “wanes” 
erty 
ment 


Between 1962 


Proud Young moran, or warner, of the Masa) tribe wanders 
With tis cotthe across the scorched earth of the Amboweli plains 
The anitnals provide the Masai—who- measure wealth by the 
size of herels 


these bterereooolied highlands attracted 
thousands of European farmers who 
Clearco forests and broke the =o! ‘to 
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FP ASHED DY THE INDIAN 0OCRAN 
the southeast and huge Lake Vie- 

(orion the southwest. Kenya is neithbor 
to five nations With towering mountains, 
amd forests that teem with matestic wile, 
hfe—muchol it within the protective con- 
fink of nathon- 
al reserves and 
parks— Kenya 
is a showcase of 
scenic Wwonters 
The east) Affi- 
can eountey ab 
tained independence from Great Britain 
in 1963. but has retained ber thes through 
memlierhip in the Commonwealth. 


AREAS D200) scree miles PLAT 
LO.00—0F pereent Africans, tle peu 
Asian, Eoropreamn. Aral LANGUAGE: Swahili, 
Richsh, tabal GEL: Trital, Christian. 
Mosier BOONOAI: Agriculture: coffee, (ea, 
mrethrom, sisalt teorkem, light industry 
SACRO CITIES: Sarotd (pra S50 000); chapel 
tal, Muspailigess (geqa 170,60), pert 
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oa Places with Scheduled Air Service 


Interests alone accounted for 49 new business 
ventures 

Meanwhile the Mzee, who put his muscle 
behind all these policies, tours the land like a 
dedicated circuit rider, speaking eloquently 
und often bluntly. His themes are nearly al 
ways the same: Reject tribalism.... we must 
be one people, one nation... work bard. 
seek education .. practice tolerance... sup- 
part the law and your government. 

And the people of Kenya, a country torn 
by bloody insurrection a‘sclint (5 vears ago, 
listen to the Old) Man—und obey. | myself 
have reaped some of the benefits. For pine 
weeks I traveled that lovely land, without 
government escort, offen in places no tourist 
ever sees, and «everal times in areas where 
Europeans rarely venture. Not once did I 
encounter any manifestation of ill will be- 
Cause | was white, In Nairobi, Kenya's mod- 
erm and handsome cayital, | felt safe an the 
streets at any hour. 


Problems Plague o Young Nation 


Though tts present stability has beenhailed 
as a model for other nations of black Africa, 
Renya is no utopia. Far from it. Beneath the 
surface strong racial antagonisms do exist. 
Nearity all the 185,000 Asians and 42 000) 
europe had the choice of Britishor Kenyan 
citizenship at independence. Large majornties 
of both groups chose British, Now the Kenya 
Lovermment, amid charges of racial bias, is 
forcing these non-citizens aut of their jobs, 
and often out of the country, in a long-range 
program of “Kenyanization,” ar *Africaniza 
bon” (pages | OR). 

While Kenya's top government officials are 
often Well educated and very able, there is 
litte tient beneath them, The result is a 
jaralvzing burenucracy. Most Kenvans are 
literate, and, despite heroic efforts by the 
government, some 40 to 45 percent (estimates 
vary) of the nation’s chililren never attend 
tchoal Add to these problems the cruel fact 
nM widespread poverty, and the «lability of 
the Kecivatta regime seems all the more fe- 
muirkable, 

Lexplored these and numerous other prob- 
lems and developments in my quest {or the 
story af modern Kenva. But happily there 
soll exisis another KRenva, timeless and un- 
changing, the vast Kenya of the lion and the 
elephant and the antelope, of magnificent 
(istances where one's spirit raams with the 
wind in a land so beautiful that it seem to 
cleanse the soul of the beholder ‘This is the 
Kenya IT sought first, traveling mostly by 
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industry, second only to agriculture a= an 
carner of foreign exchange. 

This has not been accomplished without 
some opposition and difficulty, notably from 
the native scratching out a living in the 
bush. He sees wile animals as meat or men- 
ace; either way, he wants them dead, 

“The buffalo eats his crops; so does the 
elephant. And cither one can kill him,” ex- 
plained A. P. Achieng, Permanent Secretary 
in the Ministry of Tourism and Wildlife. “In 
the hunting areas he sees a foreigner shoot a 
trophy, take the headl, and leave the meat to 
rol. But if he, a citizen, kills a dik-ailk for food 
without m license, he gets thrown into jail. 
This is very hard for him to understand.” 

So, with exhibits, talks, literature for the 
schools, and sponsored park tours; the gov- 
ernment impresses upon the peaple that their 
wildlife is a monev-carning national asset. 
The foreigner pa\'s a stiff fee to shoot a trophy, 
the government points out. Indeed, hunting 
biz game in the shooting-bleck areas can 
be very expensive; You Must employ a safari 
company and professional hunter 

Nine-tenths of the foreigners attracted hy 
Renva's superb wildlife come to look and 
photograph, not to shoot, and they can choose 
from a wide price range of escorted tours: On 
a limited budget? Perhaps vou will want an 
ail-expense pickage tour, At times such 
troups, scurrving about on. ight schedules 
in litte zebra-striped minibuses, seem to out- 
number the animals Money no object? Per- 
haps vour taste will run to an air safari, in 
which vou fly about Kenva in your own char- 
tered plane and are met at each stop by your 
own private vehicle. 

In between these extremes vou will fine 
safari companies that specialize in laeking 
outdoor-loving groups inte the bush under 
canvas, and other companies that book your 
lodge reservations and provide a car and 
guide. Setting outon yourown ina rented car 
is possible but difficult: accommodations at 
the parks and reserves, though being ex- 
panded, sometimes are booked solid months 
in advance. 

Much of Renva’s highly varied terrain, 


National Geographic, February 1969 


ranging from tropic seashore und high moun- 
tains to flat plains and the deep cleft of the 
Great Rift Vallew (map, pages 156-7), seems 
ordained by nature as a wildlife habitat More 
than half the land is arid or semi-and, and 
about 80 percent of the human population 
lives in only 15 percent of the land area, 
mostly in the Lake Victoria basin and the 
highlancds, where enough rain falls for a rich 
oid varied agriculture. Elsewhere wild om- 
mals, more adaptive than man, roam a virgin 
land; some of it supports thick forest, but vast 
stretches remain too dry for the plow and 
offen too harsh a challenge for all Int the 
toughest pastoral tribes, such as the Masai. 


“Fantastico Support” for National Purks 


Perez ML Olindo, the cedicated voung Di- 
rector of Kenya National Parks, looks upon 
his domain and finds the situation zood, 

“We gre enjoving fantastic <upport from 
the povernment in our game conservation 
efforts,” he told me. “It is our policy to give 
aecquate protection to all species, but not to 
lake more land than ts needed. When the 
purks svstem is finished, about 12 to 15 per- 
centofl the nation's land area will be included. 
It would not be reasonnble to take more. We 
must be able to defend what we have.” 

Care has been taken to sect aside different 
kinds of parkland and reserve. For example, 
Aberdare and Mount Kenya parks typify the 
forested mountain sanctuaries; Samburu and 
Marsabit in the remote north, wild desert 
scenery; Tsavo and Masai Amboseli, flat, 
sandy bush; Masai Mara and Nairobi, the 
puirk just outside the capital, rolling priss- 
lasicls. 

Recently the government ¢stablishedl two 
marine parks, protecting coral reefs off the 
coast, and at Lake Nokuru it has under its 
wing, so to speak, the world’s largest concen- 
tration of lesser and greater flamingos, some- 
times numbering an estimated 2,000,000. Seen 
from the air as they feed in theshallows, these 
manificent birds look like windrows of pink 
petals cast up on Nakuru’s shores: (pages 
178-3 

(ne finds it difficult to express a preference 


Collision of cultares has had a jarring impact on this gum-chewing Kikuyu tribesman 
dressed in his best for a celebration, His improvised ensemble includes an aute-heardlight 
rim Kikuyus, the tribe of President KRenyatla, comprice about a sixth of Kenya's popula. 
tion and ploy a dominant, though not domineering, role in national politics. Most other 
tribes join them in chanting the national motto, Harambec!—“Let us all pull together™ 
Chnily afew, tribes, such sa the Masai and Turkana, still turn their backs on the 20th century 
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Sone Liese areas, ful | think mine 
must be the southem sanctuuries, 
Mara. Amboteli, and Tsava, with 
their skv-renaching cxpanses of Gal 
crass, tawny os a lion in the sun, 
durkenet! with the occasional Ink 
Hlets of cloud shadow and the wiz- 


ened forms ol thorn trees 


Stav¥ in Your Vehicle! 


Stall phetoerapher Bruce Dale 
and I marveled at how indifferent 
the animals were to owr Land 
Rover Most of them iznored it 
others seemed curious. “We don't 





logk ke humans while We are in 
thie vehicle, arvl the oil and petrol 
furnes mask Gur Scent,” explained 
our safari leader, Ed Penfold. “But 
watch what happens when | get 
oultzide, away from the car 

Ed stood quietly by the bumper 
Nearby herds of topi and Thom- 
jon’s gazelle stampeded in panic 
Don't ever do that yourself,” Ed 
warned. “Being afoot in the bush 
cin be verv dangerous : 

Just how dangerous ! learned 
later that same clay in conversation 
with Maj. Evelyn Wood Temp 
Horeham, senior fame Warden for 








Ee 


i) southwest Renva, a man whose 
physique and handlebar mustache 
ure as impressively proportioned as 
his name (pare 176) 

“Animals have killed 31 people 

all Masai tribesmen—in my ju- 
ristliction during the past three 
veurs.” he saad, “Cupe buffalo got a 
number of them. Theyre treacher- 
nus beasts. I've known therm to hice 
sn brush by a water hole, wait for 
native women to come and fill their 
jars, then rip the women up the 
back as they start home.” 

Buffalo, in the opinion of hunter 
John Cook, are the most dangerous 
if all big game. Until recently, Cook, 
armed with a rife, escorted tourist 
erowos the several hundred yards 
they must walk through forest to 
gel from road to Treetops Lie Ti 
mous hotel perched high atop pil- 
ings near a Water hole in the Aber- 
dare National Park. From balconies 
or topsite deck at Treetops vou can 
watch many species of animal come 
to Orink, OnAWhHre of YOUr Presence 


i = : 
overhead (pages 174-5). Late one afternoon 


Cook and I counted 47 
toward the water hole like a tranquil herd 
of black Angus cattle 

“A buffalo came atme once very suddenls 
from behind a huee boulder,” Cook recalled 
“T got off one shot; hit him-in the throat. He 
fell dead on, not at, my left foot. Touch beasts 
ve blown a hole that vou could see throwgh 
Ino bution, but still it came on.’ 

The path to Treetops is spotted with stout 
az harncades that people can dodge behind 
OY budtalo, elephant, or rhine. This 


Happens Pure Hy [ atked Cook if he ever had 


if chareec 


to shomt tO protect hi< wards 
"ho, and ive been doing this work for 
te 


more than three vears: Just recently, though 


hyve elephants ¢ot after the group | wae ex- 
corting. (iniv one old bull really seemed de 
termined He screamed and bellied wh to me, 
but then changed his mind and went off." 
several weeks-after my visit to Treetops. 
cow elephant had to be shot by another huntes 
to protect Phe animal fel! 


an elderiy Wonuin. 


chee less than 15 feet fram the ternfied tourist 
Renova’ s Wildlife Stirs the Emotions 


[had thought I detected in Cook something 
hd glen niaite ord ini Temple Boreham | cuirh 
veterans of the bush, both, and unsentimental, 
but each seemed to tuke on & certain St es 
of tone, a Voice tinged with emotion, when he 
spoke of his attachment to Kenva's wilder- 
ness and wildlife, Se cid actor William Hold 

en, anothes 


Veteran of the Khenva scene. 9 


Hunter, conservationist, anc part owner «at 
the plush Mount Kenva Safari Club 

Could Holden's feeling for Kenya he ch 
scribed a5 lowe at first sight? 


Yes. 


lars, sat) the star of many screen romances, 


Ht nappens occasionally in lowe tj 


; - | : a 

Holden and several other partners have a 
| 200-a0re came reserve adjacent to the club 
In my 


surroundines A needed note of 


grounds introduces to tha 


* bets [ rhe 
it be 


au. = 
lary «cothuces and 


Opinii 7 
posh resort, with it: 
IM pered: grounds, secmed to me a= far re- 
moved from the real Kenvaas a Kansas coun 
try club. 


Ver real, however. is the resort's marnifi 
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Trop, snow-capped Mount Kenya 
at 17,058 feet the highest mountain in the 
nnd (pace Lae) 
road high inte its drencheel forest: 


cwirling 


1 guide took me by logging 
amid the 
mists and the soughing trees, the 
mountain's legends seemed quite believable 

Rere-Isvara, Mountain of Brightness, if 
5 Called by the Kikuyu, largest of KRenva's 
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‘rites, ane to them tt ts holy, the earthly dwelling place of 
emi, (sol. In Aik Lawl levend the mountiin was fnahioned! b 
Nova, the Divider of the Univerne, andl when he hac clone 
a0, he took to its top the man Cakuyu, founder of the tribe. 
He showed Cakuvu the beauty of the bind, and, pointing tom 
sta full of fe trees, commanded Grikuve te descend ane e- 
tablish there his homesteacl The he dic. and ever since then 
the Kikuyu when proving turn toward the Mountain ol 

Brightness and with ipraised hands offer sacrifices 
President Kenvatta tells this legend in his book Facing 
Mount Acave, d-acholary account of the Aikuyu tribe first 
published in 1938 when he was student of anthropology in 
Lontion. Koowineg that legend, one can better understand thi 
Mau Mau all of whom were Rikuvu. In their eves 
the land given ther founding father Gikuvu by Moga had 
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horn &toten hy the white man 
Old (:rievances Led to Hloodw | prising 


White <ettlement in Kenya's interior did not get under wi 
until the British completed the railway from Mombasa to 
Lake Victoria in 190 The path of empire had been blazed 
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a handiul of redoubtable missionarv-cx| 


trated east Africa in the micl-| 9th century. Before that, Anibs 





und Portugues: comstal settlers from olden times, had ton 
Aned their interest in the interior to raids for slaves and ivor 
in the vanguard of the British strode Lord Liciiumert, a 
wealthy young peer with determination to match his purse 
he found much of the well-waterec! highlands sparsely popu- 
lated by natives, demonstrated the land's nolan lor uro- 
pain farming methods, anc partet the mflux of white settlers 


The KRikuviu, however, always regarded this termtory as part 





of them homeland: thev claimec! the v hae left it temporiaril 
not long belore the coming of the white man because of tan 
Ine and disease that swept the area 

Smoldering resentment over land and other erievances 
finally flared up in the Miaw Mau uprising of 1952-56, Fut 
many Rikuvu, as well as other tribesmen, could not stomach 
the obscene onths of membership required by the secret 
emncicty, oF iis terror tactics. md) TIC ins. Hot F UPOPewns tt 
ans, ddl most of ite firhting and dving in resistance to 
Maw Mau OF 2.356 Afmecans officially counted as killed 
the terraorcnts, 1.832 were coins, the remaining 524 being 
fiembers ol the secunty forces, Allhough altocks on white 
farmers received great publicity. only 42 Eurepean civilian 
and 64 Kuropeans 1 the security ranks died. The total toll oi 
Veians was 29, On the Mau Mag side, 11,500 were kille 
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[hat is 
crniment policy, and so far there seem to be 
within the 
community who are willing to dispose of their 
property. Bul as one white farmer, still hold 
Ing on, tad me, “Atricauns con and do force wu: 
Out: fo the blokes won't worl for you, hice 


lerced te sell" hie band Indeed z:oy 


enOurh non-citizens Puroperdiy 


can vou farm?” 

Despite such problems production holds wo 
ps I saw for myself in a swine throuch the 
agricultural hearthanod to the north ane north. 


weet of Niurobi, Here too, asin the came 


arcs, the land has been blessed with beaut, 
“Hut o soft beaut. 
\t Kangaita the government hewed from 
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Her future at stake, an Indian child awaits de 

parture from Nairobdt during the 1408 imenicgratiot 
Crisis. Many failed to reach Britain in time. Unable 
as min-Citizens to find jot in Renva, they had ta 
ok Sea here for a new homeland 


Lance, Chose THLE Leck thnk K tea hushe a lek 
like rolling lawns carpeting the hillsides. The 
huUrserm Was-on the eve of an influx of work- 
men whe Would distibute to African fanmers 
NOU, cuttings a dav for planting on their 
4 foreman showed me stacks of trays, 
roch with openina: 


tars 
to bold a total of 100 
CUTLIMES 

“Many of the farmers cannet count,” the 


foreman sack “So we devised these trave If 


a trav ts full, the former knows he has a hin 
dred. With the trays he can keep his own 
count; he doesn’t like to depend on ts.’ 
There is still another reason for the trives 
some tribesmen have a superstitious aversion 
count of living thimes: believing 
bad luck, With the-tray system, thes 


need tol mate 


Lo maine a 
it bring 
the actual cutting-by-cutting 
Count 

hu nearby fores! looked woh dense ariel 
dark. J asked the foreman if the men were 
ever troubled by wild animals 

“Elephants,” he said grimly “Sometimes 
we can frighten them off with thunder flashes 
finmisy but harmless explosive. If that deesn't 
work, we call in the Game Department to 
(rive them off or shoot them.” 
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Cine of Kenya's most interesting agricul 
tural developmerits, the Mwea Irrigation Set 





Hlement, begun under the British as a con 
struction project to keep cletamees busy curing 
the Nieuw Via Prisoners bualt an 


experimental system for growine 
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nice 1m 
settled valley 60 miles porthenst ol 
Nairobi. Today, with water tapped from. the 
Dhiba and Nyamindi Rivers, both fed lay the 
ruins and snows of Mount Renva, the valles 
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hke an infinity of mirror itiare.. 
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The man’s Enehish was 
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iraitinentiary wned 
IPERS Beis: to me 
“There,” he saiel, pointing to his plot. “Aline 
it 1 food?" 

“[t is very good." I replied 

He tapped his chest and again sald, “Mine, 
the lar mine, Rut someday for him,” and he 
looked at the boy, Then the family walked on, 
leaving me with the memury of three ver 
happy smiles 

Vloinv problems beset the government when 
it pus it landless crtizens onto farms. For 
cxampit, not a smite fanny settled at Mwea 
Previous Experience EroWwIing rice. 
Moreover, most Africans know onl 
on small plots 
ihe government had to develop a special 
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schoact, the Lhomson's Falls Farnvers Training 


College, to prepare people to lake over larger 


bi 1 he 


handseame property of 950 acres, formerly a 


farms of JO 5 OO acres colleve, & 
boarning school for Murer Mean chilciren. cir 
an ij-month course to 102 students each vear 

“Tt is an entirely new world for them,” said 
Willian the white 
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complete, 
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the harger farms and bigger businesses. and 


ran the government, owned nearly all 


staffed most of the professions 

“In Kenya the African has always resented 
Lae Astin and felt badby used by him,” a well 
In hortined told me. “The 
Asians have been a standoffish lot, clinving 
nimnidiy to their own customs und wavs andl 


foreign observer 


kind. Perhaps curiously, the Africans et 
ajong better with the Europeans and resent 
them less. 
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lezes, anc other joint ventures. Vet in numer- 
ous ways, notably their politics, they differ, 
and Kenva, with an annual growth rate of 6 
percent in its economy, continues to outpace 
the others. 


Social Change Sweeps the Cities 


Renya's healthy economy fiself creates a 
problem, that of rapid urbanization. Seeking 
jobs and excitement, voung people pour into 
the towns and cities; many already over: 
crowded yet growing at a. rate of 6 percent 
or more cach year. Trust an advertising man 
to capitalize on the temper of the times: “Be 
a City Man,” said an ad promoting a Kenva- 
made product, City beer. 

In Nairobi, in particular, the influx has 
meant social change. Take the olcl Norfolk 
Hotel, with its clubby atmosphere. It used to 
be exclusively for Europeans, mainly Kenya's 
landed ventry enjoying a visit to the capital. 
They still frequent the dining room, very 
British in manner, the look of genteel rus- 
ticity green upon them, but now you also see 
the occusional African or Asian face. 


One day as T lounged on the hotel's porch, 


a spot much favored for luncheon or tea, a 
young, well-dressed) African engaged in a 
furious altercation with one of the waiters 
They spoke Swahili, but finally the young 
man, perhaps for my benefit, switched to 
Einutish, 

“Vou must see vour own people tool” he 
siutl vehemently. 

He thought he had been ignored by the 
African Waiter in favor of « nearby table of 
Furopeans, Possibly. But the African ts being 
seen everywhere in Kenya today—and he is 
being heard and felt: 

Yet the young man seeking city or town all 
too often finds his education woefully inade- 
quate for the job of his dreams. Here, 45 in 
other vital areas, Kenva's problems bulk huge 
and granitic. An estimated 45 percent of the 
population is 15 years of age or younger. This 
high proportion of children places a heavy 
burden on the schools. Moreover, they must 
increase their capacity 244 percent each year 
just to handle the Increase in population. At 
present not much can be done to reduce the 
estimated 30 to 45 percent of the nation’s 
children who never go to school, 

Limited funds have forced the government 
to make a very painful decision: It gives finan- 
cial support to colleges ond some secondary 
schools, hut not to primary schools: County 


councils must support them, and they try val- 
iantly, often wiving the schools 85 or 90 per- 
cent of their slim budgets. Even so, all pri- 
mary and secondary schools charge student 
fees. Costs may run as high os 680 shillings a 
vear, or about $97—extremely steep for the 
average African family, 

“But an African has many people who can 
help him pay a school bill—wives, brothers, 
<isters, even cousins,” said E, E. Khasakhala, 
Assistant Minister of Education and.a Mem- 
ber of Parliament. “Vou assist any relative in 
school whase parents are poor.” 

That's just the way it works, I was assured 
by Bob Poole, who travels extensively in Ken- 
ya to direct the work of 260 United States 
Peace Corpamen, 160 of them teachers. “Ev- 
erywhere you go you find people paying 
school fees,” he sald. “There is a great pressure 
in the villages to send children to school.” 

Mr. Khasakhala sees littl prospect, any 
time soon, of government financial support 
for primary schools. “We have worked out 
the figures, and we just can't afford it now,” 
he acmitted, However, he pointed out that 
the government does truin and assign teach- 
ets, Who ate paid by the countics 

Typically, the Mzee himself came up with 
a partial answer to the problem: the Haram- 
bee school. Such self-help schools, built with 
the donated funds, materials, and labor of the 
people, grow slowly but-surely, stone by stone 
anc brick by brick, all over Kenva. Mostserve 
the primary grades; others are secondary 
schools that, once operative, may obtain cen- 
tral government financial support. Inte this 
latter category falls a litte eight-room cinder- 
block structure whose dedication T attended 
at Sori. (Continned on page 183) 


* ..and let fowl 


GENESIS 1:22 


FIN FULFILLMENT of God's commund- » 


“h ment on the fifth day of creation, great- 
er and lesser flamingos from @ vast area of 
cmetern Africa congregate in the shallows of 
Lake Nakuru to feed on algae that thrive 
only in intensely alkaline waters. At times 
an estimated 2,000,000 of the birds gather 
here. More than 40,000 lester flamingos ap- 
pear in this remarkable photograph. 
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And where ic Sori? That was the question 
John D'Soara, an employee of the United 
States Embassy in Nairobi, and I kept acking 
as We drove toward Lake Victoria. through 
the land of the Luo and the Kis and the 
hipsigi Deep viscous pits in roads every- 
Where hub-deep in mud trie to entrap our 
tour-wheel-anive vehicle. But we pushed on 
through aifertile, hilly lund, so terracee! by 
farmers that one mizht have thought himself 
inthe Par Rast [neleed, it seemed that's where 
we must be, since no one harl heard of Son 


Celebration Attracts 3.00) Plus Twa 


Two days out of Nairobi, we found it—the 
most MINnLscwie of Linw 4% laces, chip in rural 
“vanes Province (map, page 146), The new 
echool, vellow a8 a lemon in its cout of fresh 
pmnL stow! atop o bluff overlooking Lake 
Victoria, a serene sea where little latewn-sail 
ishing boats moved slowly about like tovs on 
a pond 

I had litth time te savor this view, The 
cis’s festivities hacl broweht out 3.002 people 

Ln omhichilly estimated 3.000 Africans: ane 
Asian, John D'Souza; and one white man, me 
My singularity attracted a throng of curious 
but well-behaved voungsters who followed 
mie about as if | were come Jatter day Pied 
Piper 

“We don't see many Europeans in here.” an 
oticial explained. “Cniy a few since inde 
pendence. 





That day proved to be one of the moat 
memorable and rewarding af my stay in Ren- 
va No one knew in olvance of my coming. 
Dut all went out of theit wav to be kind to the 
Sanger irom ASTrericil 

Hospitality is a wav of life to many Affi. 
cans, and courtesy seems born in them. Vil- 
lagers often possess manners that would grace 
an embassy drawing room, Had | met the 
teachers, the council) members, the ¢ehiefs 
Rach smilingly shook mv hand C4 course | 
Would Set with the officials durme the cere- 
monies. Would Thke a refreshing drink? Mi- 
raculously o Coca-Cola appeared Did | nee 
lrunsiiters’ Someone who spoke Luo ane 
Swahili would be at my elbow always. Would 
Like to hear the students sing? They would 
be pleased to do ao 

1, choral group of bows and girls, immucu 
late mm white blouse or shirt and dark skirt ar 
trotisers, launch! into spirited chintlike 
Song, not Unmehabe, to the accompaniment 
of rattles, bells, and sticks tapped together 

“They have been rehearsing this song for 
the Vice President, Who will be here win to 
dedicate the school,” explained their young 
principal, Nushon Owine-Were “The song is 
about President Kenyatta. They are saving he 
hacl to fieht to free his country from the Brit- 
ish, just as the Americans did.” 

The school hacl enrolled 72 students, come 
trom as far ox Kisii, 50 miles uway, they 
Would Hoard nearhw while attending classes 
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Finding a place in a secondary school is difh- 


cult, even for good students, Ninetv-eight 


percent of the nation’s voungsters do not bo 
hevored the sewen primary eraces 


“Sometimes it lakes only ou vear or two to 
erect a Harambee «chool,” said Mr. Crwine- 
Were, “but if the community doesn't give 
gow cooperation, th mav lake a5 many as five 
vears, This particular school took three.” 


Viee President Snips o Ribbon 


Daniel arap Sol (orap means “son of’), 
Vice Presiclent and Minister of Home Affairs, 
unmived almost on time despite the mire. A hig, 
vouthtul-looking man who gives an tmpires- 
<ion of great physical vitality, the Vice Presi- 
dent is a member of the Tugen, a small tribe 
Some sav he got his job for that reason; he 





was not likely to be partial to either of the 
two larerst ines, the Kikuyu and Lue. How- 
ever, no one in the government works harder 
and he travels Kenva on the same kine of 
Momle+tabing missions, Ane With he same 
real, as President Kenyatta 

Vir. Mot cut a nbbon encircling the school’s 
front porch quid then, with an entourage of 
politicians, moved to the speaking plattorm 
[ was pleased when Joseph (Odero-Jowi, the 
locnl] Member of Parliament and Kenya's 
Minister tor East African Affiirs, paid gener 
ALL 
contribution to the school's construction, and 
[ was oreatly 


ous tnbute to a modest United States 
When he introducer 
John D'Souza as the representative of the 
United States. Some AID officials bad been 
expected to fly in for the occasion, but the 


ATTILSeC 








weather proved too bac—a possibility. John 
and f had anticipated: hence our long drive 
Now John, the Unitecl States Information 
Agency's Nuirobi photographer and radio 
specialist, who describes himself as a Goan 
and a former ontionnal of Pakistan who holds 
a British passport, acknowledged the crowd's 
warm applause for the United States with a 
bow of courtly grace. 

Tom Mbova, Minister for Economic Plun- 
ning and Development, and a Luo like most 
of his auchence, spoke so lone that he left 
litte time ior the Vice President to say much 
before the onset of darkness. Mr Moi, how 
ever, tose to the occasion with the aplomb of 
the old pro. He pointed to school children 
ringing the front of the crowd and asked if 
their paurents liked to see them well dressed, 





well behaved, and attending a school function 
The crowd roared approval. Hf children are 
well echucated, they will respect their parents, 
anid Mr. Moi, “Those who do not have an 
eclucation want to destrov.” he addec “Thes 
do not want bo build.” 

When darkness fell, someone lit o lantern 
and the people sang happy songs ns they 
crowded about their Vice President, asymbal 
of the new oneness of the land 

Later that night [sat with the Vice Presi- 
cent in the parlor of Mr. Odero-Jowi's nearls 
home, Where the (liy’s luminaries hal gath 
ered for & bountiful dinner, Mr. Moi. who had 
been traveling ancl speaking sinee 6:30 a.m 
with nothing but « cup of tea to sustain him, 
look off his shoes ancl, with a sth of near 
bliss; rubbed one stockinged foot over the 
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Stuffed simba “roars at admirers throuch the vindow of 


Aimmermann's shop in Nairote. The aeht of a dife-ie lon 
riven o stuifed one, awe not only tourists Wut muon Africans as 
well. Many native-born Kenwans living in well-settled areas 
hive never stem a lion, buffalo, or elephant in the wile 


very emportum: A worker hefts a pal of tusks destined for 
Bett al the government’: vary warehouse in Mombasa, Piles 
of tusks, blurred by the cameta’s movement, line the warehouse 
foor Much of the tvery comes from Upanda; some comes from 
ReNVE jome|e wardens who shoot wounded of rocuc ¢lophants 
and confiscate poachers’ boots 
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white smile shinime URE a crescent moon in 
the dark oval of Ins face, told a Jong stor, 
abouta chief who hacbopposed KAN C—Ken 
‘a African NSattonal CUnion—the comin 
party and the party df all the politicians pires- 
ent. “Finally the people saucl, "This chiel must 
ro, He has i coloninl mentality,’ “recalled the 
repime's politecal theartst anc economist 
Someone told a story about how he had 
handed a heckier whe internipted a speech, 
mod thie started a spate of recollections ale 
OO! mieebiries: 
them, keen them under contra), ackdress them 
Lt all sounded waruely familiar, and then | 
thoweht: Except for occasional switches from 


Eazhish to Swahilt or Luo, these could he the 


how te plan them Se 


voices of poliicians at home ineoame uneuared 
cl bull session 

Wilt regret, John and [ finally lett, tokime 
WIth 115 a carload of guests to drop off at their 
cones of wattle, mud, and thatch thal 
riistlal 


MPR aby ooo 


tient suddenly ty thi Cine wvouth 


ar to meet es A 


enc the 


hemauarht his new ari fli tit the 


fovernment emolovee invited us to 





night—sanother unusial opportunity for o 
Hut John and Thal an appoint: 
ment with pn Inthieuine group of men, the 
Tabaka Stone Carvers, and we 
drowe the rest of the night to Kw) vl 

For many veurs memliers of the Kish tobe 
have fashioned amoking pipes trom the soft 
ite wind pink stone of the South Mugiranitn 
slung Curwing= rif 


Puro peur 


1omwWwan 
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area. Recently, however 
Hinds andl animals, aod a few extraortlinar 
musts of peddle, have found their way to the 
Niarobt market from a tinv village near the 
town of Rish. John and D resolved to fined it 

ACN Tun, ARN Mire, again Kldne tral 
thing jolts and bounces, But fmally we reached 
i Catholis the WN Flill Ghrder. 
Where a Father Witte, when asked if tie knew 
took me into his chare! 
showed Mme a miintnificent Necro Madonna 

“4A member af thr order, Father Herbert 
Ll. Dovie, taught sculpture to people in a 
that was about 1940," Father 
“Now i's 


Mission cl 


the corer. areel 


neariy village 
Witte recallect, tween batched 
down from father to son. This Madonna i 
the work of Alexandir. and he's here” 

Sl meta greet, f harefoot, pritst, Alexan- 
der Aborencds., who looked like a leaner ancl 
tougher version of the old boxing champion, 
Lichie Moore With Alexander directing, we 
slithered for half an howr until we reached o 
clearing in a small villa 

There, under p tree, three men worked, 
HuckIin AW at Pieces of shone With pangs, 
the Afrivan version of the machete, or cutting 
more celicately with knives (pare 194) Alex: 
ander jotned them ane Went to work on a borat 
[marveled at how sculpture of quality could 
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outsped LS. ace lim Kyun 
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ithletes, bul hot the 


rieidals Che thin air at 3 
ro Lity troubled man 

speetisters from Renva's huh tined—iinal 
of whom grew up andl trained at alotude 
of w mile ane bieher 

Wlock warrior snaps « salute during patri 

(the opening of the boetal 
3), His cardboard hot 
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With a tentle whack, a 


ae a i Te 


Watched bv his eon, Pou nt eo urine with oom 
honed bie will use o emaller knife to carve deta: 
tire by a Cathohe missionary in the 1940's, mettiber 


hire) down the 7A trom father to sci 


remorse Underhoands wrelding such crude tools 
When we left, several of] Abexande! 
vets and a number of work: 


TneSsi 
by others, all 
Crichlit, Pode 
utliv: [had 
hall sal- 


for the equivalent of amy S32 


tarefully wrapped and lencert 
Lo But Dlelt a bil 


bees sti fal cob ja t= | 


I 
on the back sea 
boweht the lot 
ty 


nvs (reasure 


the asking proce 
Hural Kenvans Seck Better Lite 


average European visite 
African sociilly. Hews led about by 
kine. travels with his own Kine. Peo- 


Possess 


Pri yal § 
meets an 
nis OWT 
ne he sees in rural areas obviously 
few of this World's soods, and he concludes 
thet, by 
. 


L dismerres 


iid large, thev are a pomutive lot 
Su clic Dronalel Fo Heisel, a 


comioloeist Of the Popiilation (oouneci 


ri 
earc| 
locatecin New York City, and astafi member 
of the Institute for Development Studies ol 


Livery College, Natroh 
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seclilntar of the Rian tribe 


Taught uty 


think of Waitt 
than primi 
he tole me. "T find people 
inthe rural aren 
of what 
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themselves by their beoot- 
Phev are trying to ham 
cut fi life; the 
movement is likely to be toware 
the kind of 
development we know 
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trip 
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the same time, there 15 
incl real despera 
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cdeern:, (here will be Gitterness 
and 


irate Gre me | 
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These comments apply prin 

Wai 
cipal 


aWwikened tribes 


to whal oivht be termed 
Che trifes 
of Kenva's breadbaskel, who 
hove aivanced cultures of then 
tive 
White 
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I he 


own gnc who have 
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Tin its wilderness 


etill 
primitive peoples, 
Wiasai, the Turkana 
crits 

Ah, the Vins warn, or war- 
rior! Tall, protd, ready ty kill 


4 is 
has trols 


he 1 


, ores, Renta 
vote -]ike 
catalina ae the 
wnicl the 
if mi i] 


o lien with hie spear, drinker of 
milk und cow's 


L Stern cCoOncectlion of COW Ss 


biaad (page 1534," 
Ves. this storied Masai still ex 


shevalcl see Lhe Wa’ he livesc—in a 


ists, but. vou 
CPLEILE, CLE 
nel-lke rit cit hrusth f lastered with cow clurig. 
huddled with other huts and the village herds 
of cattle and goats, behind a protective circle 
of thorn brush. Penodically, when the nearhs 
forgve cets low and even the Masai con't stand 


the 4mell and the Bies of their village, thes 


mMmoave WO 2 oew Sile. 

Ohut in the bush | have encotinterec) Niassa 
herdsmen 
and danger compelled) my achmirutiaon, But | 


whose store (lisrecarcd of hardship 


have also seen NVinsal bee money from toursts 
ol “shillings! shiiflinges!” in 
| once 
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However, after some delay Broce Dale ane! 
LOnLed permis lor forays inte several re 
mote locwles—dlefnitely “the bock of the be- 
Yond, os the British might sav. We had heard 
f a colorful chap, He 
turmer Who for vears had vacationed with hi 
family on Lake Rudolf, 


1 q a es | 
(Lin tnurrad, a 


BOE Lucey 
eo 
1 ' f hy I 
he Turkana or the shifta, 


ah ‘ F F J 7 = 
rnd wh 1 just opened a fishing CAM on 
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ret ein | ahithet hey! 








Probing prehistory 


| ENVA HARBORS in tts sen) some of the oldest! 
| Tm fies ever foto, aol may have 
linen the birthplace or early childhood home af 
run hipieel Por nearly o decade. the Notional 
Creueraphic Seciwrty hae spensored Dr, Loss 
* HO Leokes's drenuiti¢ researches inte the 
AIICAN frceetey of amimats gand man. Aided! by 
hit Wile Alay and) their three sons. the Kenya 
born scientist tiade, al ONdiiwat Gorge. Tan 
rani, the epechal diteavenes of two earl 
maAnnKe crealuns—Aiepertiropas, 1,7 a0 
Vir Old, ond Anew habilis, teary 2 000.000 
Vers ol Sites now betmr probredin Renva, hi 
believes, may veld equally significant reals 
Dr. ELeakew's son ond ciugchter-in-law, Rich 
ard ane Margaret, dig out remains of 0 prehis- 
lori’ human skull (left) from a site at Allin Phy 
on the eastern shore of Lake Rudall, 








Surprise discovery of foxsil antlers, found at Fort 
Ternanin }2n$, provides the first evidence that ant 
lenedanimals resembling deer—as opposed tu horned 
antelope —once noanied Afmecu south of the Sahara 
Phe Fort Tetnan tlie, in western Nera between the 
Raft and Lake Victoria, las velded a Wealth of fox- 
“ls Gatme trom 14 million years aco, Among the 


indie; 0 atone that was gee a4 a hammer and some 
Domes that cheoriy fim been broken up by man’s 


early ancestor Arnvapitiecns wicker 


[ntact alter three million veurs, the fossilized akel- 
clon of lin extinet elephant emerees from it< ancient 
resting tuace near Lake Kanne Uneter the meticu 
Hs awe son o Rehard dined Maret Leakes 
the hoge foss)] wae excaVvwtedd with its surrounding 
rok ore) te ie parted In one gece to the atonal 
HMuéeuin i Naito, where a ois mow exhibited 
Though 2 tere elephant, it wasiol a speecnes distinct 
from both the Atrmecoan and the Unetian ehe panne 
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the remote lake. So we chartered 4 plane and 
flew up to Tim's place,a surprising!y comfort: 
able littl group of cottmzes on a high sand- 
spit jutting from the western side of tie large, 
rather brackish lake 

lim, who had obtained from the govern 
ment a sport-fishing concession for the aren, 
tried his best to entice Nile perch onto our 
hooks. No luck: A severe storm, the worst in 


the memory of even the Turkana, had fit 
Rudolf the day before our arrival, tearing 
away 10 feet of cliff in front of the camp ane 
ruining the fishing for a time. From visions. of 


i huge fsh—the lake record for a Nile perch 
is 738 pounds—my thoughts turned to Tur- 
kana and shifta 


es: 


L had heard that the Turkana, even today, 


occasional cannibalism, Tim was 
noncemmittal, but be dic «avy thoughtfully 

“The Africans from my farm don't like to 
come wo here; only one of them will stay here 
ilone—ind came to think of it, he ran off the 
other day, As for the shifta, no trowble for 
some time, but about three years ago they 
killed the European manager and another 
bloke at a fishing camp on the other side of 
the lake.” 

Often we saw Turkana fishermen, thin ms 
marsh reeds and naked us eels, standing on 
the prows of their wobbly, pirogue-shaped 
bowls, somehow tending nets without top- 
pling into the water, They would wave, like 


practice 
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ves, Waiting for someone with enough time 
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seCUMLY gIipped us. We saw 
the wells where Somilis—a Maem people 
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Death ta the Desert: One Yacht Cluh 


Everyone seemed eelieved when we paid ti 
hignthesrted visit-to the moldering heachquar 
ers of the old Rowal Wapir Yacht Club. now 
detunct butonce the lively, if waedish, crea 
ion of a former Both [xtstrict Commission 
er. Fle thought it would be splenic to havea 
vechL club in the middle of the Africun desert, 
and he built a small headquarters with a-na- 
eal Hagsialf, Visitors surrendered their hats, 
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Kenya Says Harambee! 


These precautions didn't seem so melodra- 
matic when, fying out, we passed over the 
ruined village of Benane, wiped out by shifta 
to the last mun, woman, and child 18 months 
earter, And we felt downright grateful for 


the government's concern about us when, 10) 


days after our visit, shifta struck a village 
near Wajir, killing several residents, and 
planted a land mine that blew up some of the 
men who had protected ws 

In the main, the peace agreement works— 
but with grim lapses. 

This occasional guerrilla warfare, however, 
need net concern visitors to Kenva. The 
parched and isolated frontier districts long 
have been a world apart from the rest of the 
country. Indeed, so highly varied is Kenya's 
terrain that it can be said to encompass nu- 
merous worlds, ane of the most surprising 
being the resort-studded seashore, a bit of 
Florida transplanted to old Africa—but with- 
out the high prices. 

From just south of Mombasa, Kenya's mod- 
ern port and second largest city, to’ the coastal 
town of Malindi, a favorite watering sphat of 
West Germans, you can tuke your pick of ac- 
commodations ranging from comfortable to 
luxurious. [particularly enjoyed the Mnarani 
Clubat Kilifiand the Dolphin, near Mombasa. 


Decrepit Launch Serves Idyllic Isle 


My favorite <pot, however, lies far off the 
tourist track and is litth known, very small, 
and difficult to reach: the Peponi Hotel on the 
island of Lamu off Kenya's northern coast. In 
Swahili, pepout means “the place of coolmess, 
rest, and relief from, trouble"—Paraclise, to 
put it simply. And that’s just what it is, 4 
heavenly litth: refuge beautifully run by o 
Dane and his German wife. The isiand, 
which boasts but one automobile, can be 
reached by a combination of shattering bus 
ride and fishing Iwat-taxi. Flut this is a diffi- 
cult and chanecy business, ancl nearly all vist- 
tors fly by chartered plane to an airstrip near 
Lamu, as 0 did, and then boord a decrepit 
launch tor the tip to the hotel at the mouth 
of Lamu Harbour. 

Lamu town is ane of the oldest on the emt 
African const, just how old no ane knows. 
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Arabs came to these shores after the death of 
the Prophet Mohammed in Acb 632, when 
disputes over a successor wricked Arab lands 
Lamu remains Arab, atown of great charm, 
of ancient buildings and carved doors and 
narrow streets Where even the bicvele is un- 
known, At twilight a Lamplighter touches off 
oil lanterns that fare along the quay and light 
the return of the fishing fleet (page 204). 
Kenva's coust shounds in ancient Arab 
ruins, hut the only ones that have been cleared 
af bush for public aceess are those at Gedi, 4 
town founded in the 13th century and now a 
national park. Compared to (Credi's ghost- 
haunted remnants, Mombisa's well-preserved 
Fort Jesus, built by the Portuguese at the end 
of the 16th century, seems a contemporary 
upstart, Except for Fort Jesus, practically 
nothing remains of a Portuguese coastal oc- 
cuypancy that endured for two centuries. 


Room Enough for Old and New 


When we flew from Lani, our pilot circled 
some Virtually inaccessible Arab ruins. No 
one knew much about those crumbling coral 
walls; they may have housed old rivals af 
Lamu, 4 people whose story the slow centu- 
fies erased, 

As we droned down the coust toward Ma- 
lindi, | scanned the gray brush of dunes run- 
ning back from the sen, idly wondering it I 
would spot more ruins and musmg about the 
thinsitory Imprint of man 

Then [saw him—an old bull clephant, mas- 
sive of tusk, ambling in solitary contentment! 
through the hot sands and the thorns toward 
the sen He might have been living when the 
first train pulled out of Mombusa for Lake 
Victoria, opening up his Jand to the tide 
of white immigration now so obviously on 
the ebb, Whatever changes white men had 
hrought to Kenya. they had not affected this 
lordly bull, symbol of that amazingly fecund 
animal life, born free and living free. 

Would it always be that wav? T hoped-so, 
When the lord Mogai fashioned Kenya, he 
must have done so with special love and care 
to make it sv beautiful, and he gave it enough 
space for both the old Kenva and the new- 

THE END 


Beating out a rhythm on un empty gisoline can, a young Kenyan scares erain-gobbling 
birds aff his family's rice field in the Mwea Irrigation Settlement. Here, where Mou Mau 
prisoners worked-<ullenty at forced labor in the 1950's, some 2,000 Afncan families now 
tend thelr own land in a labor of lowe, Looking to the future, Kenya's people eee a vista of 


hor work, cooperation, and ever-increasing pride and prosperity. 
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That orbed maiden, 
with white fire laden, 
whom mortals call 


the 


By KENNETH F. WEAVER 
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QODDESS OF THE NIGHT 

they called her: Selene, Ar- 

temis, Cynthia, Luna. Men 
worshiped and feared her, believing 
that her mystical powers influenced 
life on earth. They closely marked her 
inconstant face, measured time by her 
waxing and waning. Thev sang of her 
splendor, named her “bright wander- 
er,” “fair coquette of heaven,” “sweet 
regent of the sky," “Mother Monn.” 

Once she was unreachably remote 
—the province of poets, of shepherds 
and nomads, of lonely astronomers 
and not-so-lonely lovers. 

Today, in the twelfth vear of the 
space Age, ¢arth’s natural satellite 
has become the concern of everyman, 
and the object of the most intensive 
scientific and technological effort in 
history. Hundreds of thousands of 
people, and industrial firms by the 
thousands, have turned their energies 
toward realizing the goal of putting 
men on the moon. 

Man has already probed at the moon 
with some 45 spacecraft bearing names 
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like Luna and Zond, Ranger, Sur- 
vevor, and Orbiter, From afar we have 
poked and scratched its surface, ham- 
merec on its rocks, assayed its chemis- 
try, Measured its temperatures, We 
have tested it with radio waves, the 
exhaust of rocket engines, and mag- 
nets. We have photographed from 
close up all but the merest smidgen 
of its tortured face. (See the eight- 
color wall map, The Earth’; Moon, a 
special supplement to this issue.) 

And now, as this is written, a few 
chosen men, astronauts and cosmo- 
nauts, train with monastic zeal for the 
fantastic attempt that will bring alive 
the tales of Jules Verne and H. G. Wells. 

Before long we may have at least 
partial answers to riddles that have 
always haunted men: Where did the 
moon come from? Of what is it made? 
Is it really cold and dead? And does 
life exist there? The moon may even 
prove to be the Rosetta stone of the 
solar system, the key that will help us 
understand the early history of the 
earth and her sister planets, 
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he noon has Inspired More supersotien 
thin any other celestial body. It his long 
been regarded with forebotling, as an 
omen of evil, especially Wher it 





Late, late yestreen 


| saw the new moone, | tlinses the sun; of when ite dark 
Wi’ the auld moone orb. faintly lit by earthshine, hes 
in hir arme, And | feir, 





crucdied in asulyer crescent - 

Amd even the full moon ha 
hele its errors. From the remotes. times tt hws 
been supposed that sleeping in full moonlieht 
can Cause blincdness or maciness. The verv word 





| feir, my deir master, 
That we will cum to 


ha re. “lunatic” derives from the Latin for moon 
| some farmers to this day belbeve that the 
“BALLAD OF SIM PATRICK SPENS ) moon affects the weather, and thal crope 


should be planted accerding to the moon's 
Hhises “Sowe peasen and beans in the wane 








Early portraits of earth's heaveniy companion bear 
nies that <till survive In 147 Johannes Hevelivs, on 
the first true moon map, called the dark areas mario 
(plural of the latin mere, seay, reflecting a belief that 
these valet plains were water Four wears later Gacvann) 
Riccaol: tenamed the mari and christened craters for 
famous men, as is: still done. Their pioneering work «till 
found currency in the early 10s, when a [bevy ute) 
nov of Suirnben:, Germany, published this re-rendering 
cf the Hevelios (left, above? aml Raccialh maps 


AToon capress, ao coul-burning tain speeds toward ite 
destination. Thowdgh Whirstrating Jules Verne’s 1564. clis- 
cc, Pron the Earth to the Moon, rt bears little relatiin bo 
the cannon-shel] spacecraft tm the French authars text 
Amarhhely prophetic, be described a three-man lunar 
capsule blasted inte spore by o giant gun sear Tampa, 
Florico—only (20 miles west of today’s Cope Rennedy 
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of the moone, Who coweth them sooner, he 
soweth too soone,” work the old saw, 

Could the moon, with all its supposed in- 
fluences on carthly life, have inhabitants of 
its own? Johanne: Kepler, famed German 
astronomer of the early 17th century, thewucht 
so. He beliewed that the craters on the moon 
were artificial—that they had been made by 
whatever creatures lived there. And in 1835, 
a front-page story in the New York Son told 
in detail how Sir John Herschel, son of Brit- 
ans Court Astronomer, had built a monstrous 
telescope 24 feet in diameter, and how he had 
seen throw it lunarian men with wings like 
bats An excited public learned later that it 
was all a journalist's houx: 

tut Jess than « century ago, William A 
Pickering, the respected American selenogra- 
pher, saw with his telescope vurnible spots in 
certain of the moon's craters that seemed to 
darken after the beginning of the lunar day 
and then wane just before the sun set, 14 
earth davs Inter, He speculated that these 
could be semeé low form. of veretation He 
even thought he saw melting snow that could 
have prowidled water. 

(nee | asked Dr. Rugene Shoemaker, then 
head of the Center of Astrogeology of the 
US. Geological Survey anc one of the major 
ciperimenters in the Surveyor program (page 
213), if there ts the remotest chance of finding 
lite on the moon, He burst out laughing. 

“Well, of course there are the lunar ele- 
phants! We'll see those!” he sant 

He referred to a pompous 17th-century 
Englishman, Sit Pool Neal, who announced 
that he hac ciscovered an elephant on the 
moon. The announcement created a tremen- 
(hous “tir until—according to the story—peo- 
ple found that all he had seen was a mouse 
that had crept inte his telescope: 

Dr. Shoemaker added that “the moon is the 
kind of place where vou would put things to 
sterilize them.” Lacking atmosphere, it feels 
the full brunt of solar radiation, including 
deadly ultraviolet, X-rays, und gamma rays 
NO Ssuriice Whiter exists to sustain life—on 
that scientists aeree, Midday temperatures at 
the equator are hotter than boiling water; 
with the coming of the lunar night they plum- 
met some 300° F. And the moon exists in an 
aimost total vacuum dalthouweh it oust be 
noted that some earthly spores have proved 
able to survive without oxygen or atmospheric 
pressure) So it t¢ not hard to accept Dr, Shoe- 
maker's cstimate that the chances of native 
life—even microscopic life—are no better 
than one in ten billion. 


We may not be able to detect <weh lifeeven 
if itis there. As Dr. Wilmot Hess, Director of 
Science at the Manned Spacecraft Center in 
Houston, points out, “The suit worn by the 
Apollo astronauts leaks at the rate of roughly 
1,000 microvirganisms aminute So bidlogical 
analysis of the moon becomes difficult, How 
do vou separate your burs from moon bugs?" 

But the National Aeronautics and Space 

Administration is taking no chances. When 
ur astronauts return from their first moon 
landing, they and the samples they bring back. 
will yo into quarantine in special quarters 
in Houston—ithe nstronauts for 2) divs, the 
samples for amonth or more. Eventhe Apollo 
Command Module, in which the astronauts 
have traveled home again, will be sealed in 
this Lunar Receiving Laboratory until experts« 
ure sutisfied that no harmful lunar material 
exists Lo escape on earth. 


The bent and broken 
moon, All batter’d, 


black, as froma 
thousand battles... 





‘moon was amooth and crystalline, that 
like a mirror it reflected the continents 
and seas of earth. 

Since Galileo's time, of least, we have 
known otherwise: The 14,630,000 square 
miles of moon are incredibly rough, a cosmic 
battlefield. Even a small telescope brings to 
view the startling, awesome moonscape which 
Cralilen was frat privileged to see, and which 
must huve thrilled him beyond measure. It is 
nacene of unearthly wildness, of forbidding 
hadlinds, of desolate dark platns, of harsh 
shadows, set off by a sky of utter blackness 

The dusky mytions, given the Latin name 
suiria because Ilith-century astronomers 
thought they were seas, form the whimsical 
figures that men of every age have fancied. 
There's the man in the moon, with Mare 
Imbrium as his mght eve, Mare Serenitatis 
and Mare Tranquillitatic ae his left eve, and 

(Continued on page 214) 


Pex once thought that the surface af the 
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(Catuclysm shapes a ravaged lace: 
the possible geness of Miare Imberium, lareest of 

Clar “seme” Striking with the eneray of mullions of H-bombs 
massive comet mucheus or an peteroid splashes molten rock 


debs across the moon and into space, Two wast 
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DONALD E.-GAULT, right, aod William L. (inaide, expert 


on craters, adjust rods that reester contours of a man 
mute crater at SASA's Ames Research Center near Sa 
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HAKOLO MASURSEY analvset a tmodn- 
ape pholographed by one of NASA's 


ri Lunar Cirhiter spacecraft, whos 
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jJOHS. A. O KEEFE, o leading sstroniumer at 
SAS A's Goddard Space Flight Center in Mary 
ina on of thide who contend thal glass 
ob nc Hlled tektites splashed toe carth from the 
moan (page 223) He helped discover in 1954 


that the @arth 14 alightly “pear-shaped 
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EVLESNE SL SHORASIARER, joreines 
LS. astroveolagist, sits-amud detailed 
mains of int moons suriace af the 


L;eniieical Survey laboratery tn Flare 


taf, Ariconn. He organirterd the Sut 
wey s Cetter af Astropfecbogy there to 
geryve NASA's pees for hard facts one 
SrA Pues BA Teen ag Dd 
He pow i chair of the Lavision 
Geooical Sciences at the Liadiforni 
Institute of Technology. A+ an expert 
in both meteontic mmpurt ane wel i- 
hmm, he beliewes both have shared in 
shaping today's lunar surface 
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CLOSE, CLOSER, CLOSEST: Three pictures 
show the Crater Alphonsus from the Ran- 
ger 9 spacecraft hurtling moomeard, .. . 


258 MILES from the moon, Ranger tele- 
cised this scene to earth, March 24, 1965, 


42 MILES fo go: Furrots called rilles ap- 
pear clearly; tiny craters now grow large. 


4% MILES qway—J seconds before crash- 
ing. Circle on pictures morks impact pom. 
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[Sth-century Jesuit astronomer, Maximilian 
Hell of Vienna 

When the moon is full, another feature 
hecomes strikingly visible—the enormous s¥s- 
tem of bright rays faring in all directions from 
erveral of the youngest and most prominent 
craters: Copernicus, Kepler, anc—miost nota- 
bix—54-mile-wide Tycho, whose rays can be 
seen with the naked eve (page 255). 

The ravs seem to be ejecta—debris spraved 
from a crater at the time of its formation, like 
milk splashed out of 7 pan when o ball is 
thrown forcefully into it-—and scars opened 
up by the ejecta. Probably, say most scientists, 
these large craters were created by the 1m- 
paects of comet nucle: or asteroids. 

The object that blasted out Tycho is esti- 
mated to have been at least two miles in diam- 
eter. So violent was the impact that “the moon 
must have shaken like-a bow! full of jelly," to 
quote Harold Masursky of the U5, Gealogi- 
cal Survey, one of the principal interpreters 
of the Lunar Orbiter photographs (page 212) 

Some of Tycho's rays reach more than 1.000 
miles: Because there is no air resistance, be- 
cause the surface gravity is low (1/6th that 
of earth), and because of the sharp curvature 
af the moon, ejected material travels up te ten 
times as far-on the moon as it would on earth. 

Less prominent and far more puzzling are 
the sinuous rilles, strange narrow channels or 
vallevs that meander like rivers for as much 
us 200 miles (page 247). Scientists are truly 
perplexed by these features. They seem to 
ofiinate in craters, and same specialists think 
they were carved by lava or ash flows: To 
others they suggest underground lava or wa- 
ter channels that have collapsed or subsided. 

And afew say that only surface water could 
have cut such distinct, wandenng channels. 
Many observers suspect that the moon holds 
large quantities of water in the form of per- 
mafrost extending deep under the insulating 
suriace layer 

If the water rises to the surface, however, il 
is difficult to explain satisfactorily what pre- 
vents its swift disappearance by evaporation 
in the moon's intense vacuum. Possibly this 
sudden evaporation cools the near-surface 
water so much that it freezes into a protective 
laver of ice ane muc. Beneath this temporary 
shield, flowing water might gradually etch 4 
rile In all cases the rilles simply peter out; 
none shows o delta such as wuld character- 
lve a similar stream on earth. 

Sinuous rilles are comparatively rare; only 
fifty or so are known. A more common and 
much different kind of channel, called linear 


Fille, goes in a relatively straight line instead 
of meandering. Lincar rilles represent tension 
cracks or faults in the crust. More than.a thou- 
sand of them have been catalogued. 

Qceasional low domes add variety to the 
lunar surface, especially in the region known 
as the Marius Hills, near the crater Marius 
(4H on the map). As much as 6 miles across 
and 1,000 feet high, they resemble low vol- 
canit domes on earth. They provide signifi- 
cant evidence that at least part of the moon's 
formations are Volcanic (page 220). 

Approximately §,000 markings on the hat- 
tered face of the moon have been given mames 
by the International Astronomical Union, 
which must approve all lunar nomenclature. 
Only a handful of the myriad formations on 
the back side have vet been officially lagged, 
and these hear names suggested by the Rus 
stans, whose Luna 3 first photographed that 
sile in 1959, 
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If the Moon shine at 
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= | write these words, the full moon has 
A just risen above the buildings across the 


way. From my office window I can view 
the black-and-silver face in all its glory. [ am 
intrigued by the thought that, although [ ¢an- 
not see them, some very special and expen- 
sive instruments designed by man lie at 23 
different sites scatterec| across that glittering 
moonscape, For that is the number of space- 
craft—l7 U.S and 6 Soviet—thal have 
crashed or softtanded on the moon as of this 
autumn hight. 

With the best of earthbound telescopes 
(and the best are very good indeed), lunar 
photegraphs have been able to show nothing 
emiuller than 800 feet acrass, That is roughly 
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Bn measured the enereyv af thei rebound A weak 
bounce indicates light elements: a strong bowce, 
the presence of heavy elements such as iron, Anu- 
ving the relouncls later, scientists concluced that 


much of the moon stuff must be chemically simular 
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That Orbéd Maiden . 


important, as each spindly, spradidle-legged 
craft dropped gingerly to the surface, its 
speod largely negated by retrorockets, its 
three footpads sank no more than an inch 
or two into the soft lunar soil. The bearing 
strength of the surface measured a5 much as 
= to 10 pounds per square inch, ample for 
either astronaut or landing spacecraft 

“Tt will be ike treading on old snow with 
a set of oversize caloshes,” says Gene Shoe- 
muker. A man will sink enough to leave foot- 
prints, but he will be able to walk without a 
great teal of trouble, 

‘Two of the Survevors carried o soil me- 
chanics surface sampler—a clamshell digger 
on the end of an extensible lazy tongs. At the 
Jet Propulsion Laboratory in Pasadena, Call- 
fornia, I talked to Dr. Ronald F. Scott, a soul 
engineer from the California Institute of Tech- 
nology, who sent commands to the device on 
the moon (opposite). He took me into a cav- 
ernous workshop where a mock-up Surveyor 
was still being used for post-flight testa. 

Together we worked the remote controls 
that ecissored the digger out a distance of five 
feet and moved it sideways and up and down. 
At our command its steel jaw opened, closed 
gently on a roll of tape, and held it up—like a 
newly trained puppy waiting for a reward, 

“Vou may remember,” Ur. Seott told me, 
“that we used the digger in several kinds of 
tests on the moon. We pressed the closed jaws 
hard into the soll and measured the force 
required to compres 
trenches—one of them 30 inches long and 7 
inches deep, We picked up one rock fragment 
and tried unsuccessfully to crush it, lifted 
another, weighed it, ancl determined its den- 
sity. And we broke off a chunk from a rock 
by lifting the digger and dropping it like a 
hummer” (pages 2716-17). 


sessing the lunar surtace: blasting 1 with 
exhaust from Surveyor's vernier rockets 
to see if dust would coat the spacecraft (it diel 
very stithtly); showing in photographs the 
depths to which the craft's footpads sank, 
noting the effects when Survevor 3 bounced 
twice on landing, or when Surveyor 5 skidded 
down the slope of a small crater. 

All these tests and observations gave a con- 
sistent picture of the lunar sail, The long de- 
bate about whether the moon is covered with 
something like ashes, or light fluffy dust, or 
fragile “fairy castles” of cemented particles, 


T= were, of course, other ways of a5- 


¢ the surface. We dug: 


.. the Moon 214 
or hard rock, was settled. The surface, at least 
in the five regions where Surveyors landed, is 
made up of gray, finely divided, granular ma- 
terial that is slightly cohesive, much like ter- 
réstrial garden sail. 

Professor Thomas Gold at Cornell likens it 
to cement powder (page 213), Dr. Shoemaker 
says it is more gritty than that, with a wide 
range of particle sizes. He calls it a regolith, 
or debris layer 

“Vou can compare it to fine river silt, if you 
like,” Dr: Scott told me. “In fact, we have a 
bie tank of silt here, from the Arroyo Seco 
near this lab, with which we experiment, it 
acts much like lunar soil when the digger 
plows through it” 

Asc T tested the feel of the material with my 
hand, he re-created for me the scene of the 
first groundbreaking on the moon, A surface 
sampler identical to the two operated on the 
moon had been set up to test various soils in 
the tank. A huge parabolic mirror farup in a 
corner of the ceiling focused brilliant light on 
the scene, throwing dramatic long sbadows 
just like those in Surveyor photographs. 
Chains and springs slung from the ceiling 
suspended the tank, allowing it to “give” 
when the digrer bit in, thus permitting a 
measurement of how much force the sampler 
exerted on the soil. 

Commands to the instrument came not 
from manual controls,as on the mock-up Stur- 
vevor, but from a computer, which in turn 
was controlled by coded instructions punched 
on a paper Lape, just ws it Was on the Surveyor 
7 mission. Four tiny motors in the digger 
whined. whirrecl, whoofed, and whitted, each 
with its own characteristic obbligato, as the 
miniature backhoe jerkily extended, posi- 
tioned itself over the soil, and dug in- 

Indeed the results did resemble those on 
the moon—a clean trench with little slump- 
ing. Loose material brought up by the hoe 
clumped together in clods. Clearly the bulk of 
the material on the surface of the moon must 
be wt least as fine as this, Anything as coarse 
us beach sand would not act the same way 

Even before Surveyor, most scientists had 
abandoned any idea that the moon was sur- 
faced with hard rock. Tests from ¢arth showed 
that the lunar surface reflected and polarized 
light and bounced back radar beams in a way 
that only fine particles can do. But one ques- 
tion had been far from settlecl: How deep is 
the soil? Some scientists were sure that it was 
a very thin laver, a few inches at most; others 
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Historie evidence of o “hot moon. This Orbiter ? picture af the bleak Marius Hills 


helos resolve a classic lunar controversy: Whether the moon has forever loin cold and 
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Look-alike craters on earth 
ard ita Moon give crenence to 
ihe impact theary of the ort 
cin of many lunar featitres. Ari 
rona's Meteor Crater (uppeti, 
4.000 feet across, wae blasted 
aut by the crashing blaw of a 
Teieontie, perhaps oo Lreer 
than the museum biwiledine 
ferohed en the near rim. Cheal- 
enists fine strong «<immlicrities 
between Mictear and an oun 
rane lunar crater (lower, 
libiciet half Meteors width 
Both have: ramed rims ana 
surrounding “aprons” a eject- 
ed matenal, hummecky one 
strewn with boulders. Hills 
Within Lun ereiers, pscut riche, 
may be caueed by the reboune 
of subterranean rock. What 
Appears to be pometind inside 
VWeteor Crater grew os tones 
from a mine shaft, sunk tn the 
early (9O00"stn an unsuccessful 
Hitempt to locate the iron-rich 


tmeleatite 


preclicted that rtmucht be thousands of feet deep in the maria 

Ur. William L. Quaide and Verne RK. Oberbeck at NASA's 
Ames Research Center, near San Francisco, have an answer 
that is becoming widely accepted. After vears of experi- 
menting and after studving thousands of Orbiter, Survevor, 
and Luna photographs, they are certain that the mare filling 
has been pulvenzed and churned to depths varving from 
i to 40 feet by the incessant rain of small meteorites strik- 
ing the moon. In the highlancds the average depths seem to 
be somewhat creater, The top of this laver, of course, is lit- 
tered with coarse boulders and fragments of infinite vanets 
nd size. 

Dhese scentists see overwhelming evidence that at lens 
the smaller craters—those no more than half a mile across 
—are the direct result af meteorite impact, or of the impact 
of rocks thrown from other ¢eraters 

These conclusions were strongly supported by the work 
of another Ames scientist, Donald FE. Gault (page 712), who 
invented a clever device known as the “vertical light-cas 
eun tt repr muce the effects of a meteorite. The eun fires 
small plastic or metal projectiles straight down, or at an 
ine, inte targets inside a vacuum chamber 

“We can get velocities of as much as 28.000 feet a second," 
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Upon the corner ot 
the moon 
There hangs a VE prous 


drop prot ound. 
ll catch it ere it 
come to ground. 


SHAKESPEARE, MACHEHTH 


eo times gone by, superstitious folk believed 
that witches could call down o vapor from 
the moon for use in their incantations, Bart 
Herale’s 
“wap rows drop” may iicdeed reach earth from 
the moon, if the findimyr= of an Ames scientist 
named Dean Chapman are correct 


samething far more «solid than 





that 
amall blobs of black glassy 
material found from Awustraha to Southenst 
Asha when Tycho was 


farmer), lets than a Nuon Vers aro 


He demonstrates quite convincingh 


CerLain tektites, 
slasher to earth 


Dr Chapman is an acronautical enginec! 
who holds top rank as an expert in abiation 
the melting and sloughing away of objects 
fiving through the atmosphere at high veloec- 
itv. His knowledge helped design the heat 
ds that protect American astronuiuts re- 
entering the almosphere alter space MThents 
Wo one else in the world has so varied a 
collection of Australasian tektites as does Dr 
Chapman, and no one else fas stucted these 
Che chemical 


makeup of tektites is unlike that of any other 





= He 


strange objects sq thorouehls 


miter on earth 

We can tell by experiments and by exami- 
nation of certainof the tektites from Australia 
that they must have been melted twice,” Lr 
(Chapman told me "The first time was in o 
vacuum, as on the moon, because the molten 
material took the form ofa ball: ane the se 
onc time was in eurth’s atmosphere, because 
of the wiv these glass balls have ablated on 
one aide.” 

He showed me o tray full of 
simples: They looked like flanged 
hemirmnheriinkl Dutthors:. 

“Potassium-argon and fission 


| ue they melted 








track dating te 
fheut FOO,000 vears aro,” he con 

tinwedd. “We know how fast thev were travel 
ing by the wuv they have melted. And bs 
their distribution on é¢arth we can calculate 





their lis Pots squarels 
toward the southern part of the moon for 
and Tycho fits exactly. We be 


liewe it ba relatively voung crater, about the 


trajectories, All ft 
their eriutin 
came age as the Australian tektites, because 
its rave have not vet eroded awny 

Mot all ementists agree with Dr (Chapman, 
but he from ts ¢olleagues fl 
Limes, auch as Don Gault; from John O'Reete, 
who has long orgie that tektites come from 
the moon: anc) from (rene Shoemaker 

“The earth t- strewn with lunar debris, 
“A meteorite striking the 
mcken at tremendous speed can e¢ject hundred 


Weis support 


sais Dir Shoemaker 


material than its own mass 
some of this maternal goes so fast that it es- 
capes the moon's gravitational pull and trav 


of times more 


els freely in space. Earth continually sweeps 
uo these spravs of moon stuff” 

Tens or hundreds of tons hit the earth's 
atmosphere daily, he says, much of it to burn 
out and sift to the ground as dust 
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small fraction to crash-land as solid chunks: 

Strenuous efforts, of course, are made to 
find such meteorites. Eugene E. Horton, at the 
Manned Spacecraft Center in Houston, tells 
a story about Project Moon Harvest, which 
several vears ogo enlisted the aid of farmers 
in seeking likely rocks in Midwest fields that 
normally are-rock free. 

One old: farmer said to the investigator, 
“Now what exactly is this you are looking for, 
young man?” 

The scientist explained, “We're looking for 
moon rocks—that's what you might call it.” 

The farmer, with eves twinkling, replied, 
“Well, fella, have vou looked in your head?” 


A ruined world, 
a globe burnt out, 
a corpse upon 


the road of night. 


Sik RICHARD BURTON, 
“THE KASIDAH™ 


earth, a living body with a hot interior? 
Schopenhauer, more than a century ago, 
wrote of “the froxen moon.” In 1901, H. t. 
Wells described it asa dead world of extinct 
volcanoes and lava wildernesses, alternately 
blazing, then freezing in absolute zero. 

More recently, in the mid-'40's, when the 
U.S. astronomer Rajph B. Baldwin had be- 
gun the intensive studies that qualify him as 
the moon pioneer of the 20th century,a pro- 
fessor said to him, “Why are you wasting 
your time on the moon? It is dead and gone!” 

But Baldwin persisted, and today a large 
mart of the scientific community would agree 
with him that the moon is indeed hot inside— 
and very much worth studying. In fact, he 
says, “Survevor has killed off the possibility 
af a cold moon.” 

Survevor's evidence came primarily from a 
six-inch box, gold-plated to reflect the solar 
heat, that was carried on each of the Jast three 
voyages. This radioactive instrument, known 
as an alpha back-scattering device, was con- 
ceived by Professor Anthony L. Turkevich of 


r the moon cold and deacl? Or is it, like the 
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the University of Chicago to make.a chemical 
analysis of the lunar soil (pages 216-17). 
When the instrument was lowered to the 
surface, 4 bit of radioactive curtum bom- 
barded the lunar soil with alpha particles, 
heavy atomic particles: equivalent to the 
nuclei of helium atoms. Some of the particles 
bounced buck up. Detectors inside the hox 
counted them and measured their energy. 
The secret of this device lies in the fact that 
wpha particles scatter, or bounce, from heavy 
elements, like iron, more vigorously than they 
do from lighter ones, such as carbon or oxy- 


gen. [tis like bouncing arubber ball against a 


stone wall, a barn door, and a cardboard box; 
clearly the ball will bounce farther from the 
wall than from the door, and farther from the 
door than from the bex. Dr. Turkevich and 
his colleagues had determined in advance 
what kind of response to expect from each 
chemical element the instrument might find 
on the moon, 

When Or Turkevich made his first report 
of alpha back-scatter findings, chemists, phys- 
icists, and geologists held their breath, Would 
it indicate some exotic material, unlike any 
found on earth? Would it be stuff like that of 
the primordial earth before it melted and the 
greater part of its heavy iron and nickel sank 
to a central core, leaving lighter stuff behind? 
Or would it be like the familiar rocks in the 
earth's crinst—eranite or basalt, for example? 
Several cherished! theories would rise or fall 
according to the finelines. 

As had been long predicted by Ralph Bald- 
win and by Dr, Grerard P. Kuiper, Director of 
the Lunar and Planetary Laboratory at the 
University of Arizona (page 212), the hinar soil 
which Surveyor tested is very much like ba- 
salt. the most common volcanic rock on earth. 
A basalt laver several miles thick probably 
underlies all the earth's ocean berls, anc ba- 
saltic lava flows cover thousands of square 
miles in such places as the Columbia Plateau 
in Oregon, the Deccan Plateau of southern 
India, and Iceland. 

The basalt-like material on the moon is 
made wp of the same elements that are com- 
monest on earth: oxygen, silicon, aluminum, 
mumesium, calcium, and iron, The maria 
differ from the highlands chiefly in that the 
maria: are twice as rich in heavy metals such 
as iron and nickel. This could help explain 
why the maria are darker: On earth, com- 
pounds of tron and other metals darken rocks 
and reduce their ability to reflect light 


That Orbed Maiden ...the Moon 


The significance of finding basalt is that it 
strongly sugmests a hot moon. Basalt on earth 
alwavs comes from an igneous process—that 
is, it has been produced by melting and solicd- 
ification, Moreover, when a planetary body 
melts, the heavier materials separate from the 
lighter ina process called differentiation. Ba- 
salt is a differentiated rock. So, from the alpha 
back-scatter results, moat experts conclude 
that the moon must have been hot at some 
time in its history 


surest three possibilities, the same 
- enurces that accownt for the earth's 
heat: (1) from the energy of gravity when 
the chunks of matter forming the moon first 
rushed together; (2) from the heat of decaying 
radiouctive elements such us potassium, ura- 
nium, anc thorium; and (3) from mechanical 
processes such as the flexing of the moon's 
crust because of tical forces. 

And astrophysicists say that once a body 
the size of the moon heats up enough to melt 
ils interior, it cannot be cooled down within 
the time we bebeve the moon te have existed 
—t'), billion vears, the same age as earth. So 
the moon not only was hot, it still is, in the 
view of an increasing number of authorities, 

lf the moon is cool outside and hot inside, 
geologists say that it suffers severe stresses 
that must produce moonquakes. We see evi- 
dence of such jatring in the slumping of crater 
walls and the general downhill creeping of 
maternal, One Orbiter picture clearly shows 
the tracks of two rolling stones (page 2.6), 

As evidence for 4 hol moon increases, one 
of the hottest debates in the whole field of 
lunar stuches is cooling off shghtly. That is 
the argument over whether the craters and 
other formations on the moon are volcanic in 
origin or were caused by impacts. 

Many years ago everything was laid to vol- 
canism. Then the careful studies of Ralph 
Baldwitt led a number of people to believe 
that meteorites had caused most if not all of 
the moon's basins and craters, although Bald- 
win himself never went that far. Now the 
pendulum is swinging back again, and the 
majority of scientists ste both processes at 
work. Some structures are generally recog: 
nized as impact craters, amd others are more 
likely volcanic. Still others may show volcanic 
effect after the original formation by impact. 

Two holdouts still stand al the two ¢x- 
tremes. Dr. Jack Green, a lunar expert at the 


H: did the moon get its heat? Experts 
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McDennell Douglas Corporation in Hunting- 
ton Beach, California, believes that more than 
95 percent of the major lunar surface features 
are volcanic in origin. Vet he admits that 
“there must be some large lunar impact cra- 
ters, for there are such craters on earth.” 

But Professor Thomas Gold, author of the 
early deep—-dust theories, sees it the other way. 
“Tam yet tobe persuaded that there ever was 
any large-scale volcanism on the moon,” he 
told me. “Ll think there is no hard evidence.” 

In between are all shades of opinion, Dr. 
Kuiper, who feels that too much attention has 
been given to impact theories, contends that 
many. craters have been caused by subsidence 
uf subterranean lava chambers. 

And one of his ussociates at the University 
of Arizona, Robert Strom, savs, “As I see it, 
about 10 percent of the craters are clearly 
impact-created, about 10 percentare volcanic, 
and the rest are uncertain. We will probably 
have to heht it out crater by crater!” 

One thing everyone agrees on: There are 
no huge volcanic cones, like Mounts Fuji or 
Rainier, on the moon. And no clear-cut vol- 
canie eruptions or lava flows have ever been 
observed to occur. For that matter, no one has 
ever secn A meteorite or a comet strike the 
moon, Of course, man's observation of the 
moon has covered only a moment in the long 
tons of lunar geological history. 


excites suspicion that volcanic fires arc 
still lit. In March 1587, an English ob- 
server Wrote of secing a bright spot on the 
moon “clirectly between the pointe: of her 
hornes, the mone bemeg chaunged not passing 
five or six dates before.” In 1855, another 
observer wrote in the Monthly Notices of the 
Royal Astronamical Society that be had seen 
with his lO-inch telescope “two luminous 
spots, one on either side of asmall ridge... of 
a vellow flame colour, while all the rest of the 
enlightened part was of a snowy white. ._.I 
observed it for five hours.” 
ine could disregard such reports were it 
not that they number more than 800, many of 
them from respected astronomers. The sight- 
ings have been concentrated in o few loca- 
tions, notably the craters Aristarchus (bright- 
est spot on the moon) and Alphonsus. They 
take the form of temporary bright spots, red 
glows, red and blue bans, veils, violet tines, 
and other peculiarities known generally as 
transient phenomena 


B: people huve seen something else which 
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shine, Moves all the 


labouring surees 


ot the world. 


FRANCIS THOMSON, 


SISTER SONGS’ 


nS One aH ha hie aL b's Woe Sern And onserved 
the unfailing regularity of the tides 
Knows something of the mysterious 
Bravitational force the moon exert= on ®@&arth 


FY 
Phat force affects not only the w iters but 





5 
2 I 
” -_ Z 
a] 
a = = = 
= 
= =i. 
i 
= = 
| . 
Led al Ly 
= “fen 
1 
= - a 
= J r — 
" = 
a f = 
L & 
= om he = 
= . 
a — = i i = i i 
= “= =- 
5 as ; a Cs " 
. - 
i # F = = 
a 4 7 1 . . 
| _s 
j 
. k = 
= : 
ai i a ; = 
ah a a a 
re F = = 
i - a ey i = 
a ' = 7 - a 
iL Ta i 
ae z = s - a 
a 
= om 
i 
= % 
Th = { 
—_ 
a 7 ee 
| aie 1 
| 
1 E 
r - 
t = 
: 
wil, 
aT 
a x P| 
= i . 


the land as well. It creates a tidal bulge mn 
the earth's surface that, like a wave, moves 
around the earth with its crest pointing «- 
rectly toward the moon. 

No, not quite. Becuuse of friction within 
the earth, ancl because the carth is spmning 
so much faster than the moon is orbiting. the 
bulge is dragged slightly forward in the direc- 
tion of the earth's rotation. 

To picture this in your mind, imagine that 
the earth is the face of a clock, and that the 
moon at this moment hangs directly above it 
at twelve o'clock. Theoretically the earth's 
bulge should also be exactly at twelve o'clock, 
right unter the moon, 

But a the earth turns, it makes a full rota- 
tion in only one day; the slower moon takes 
more than 29 days to cover the same circle. 
Sa the bulge on earth tends to get drageed 
forward, and (in our imaginary model) points 
in one o'clock instead of twelve. This means 
that it is always moving slightly afeud of the 
moon. Now, becuuse of the laws of gravity, 
that tiny bulge gives a continuous é¢xtra pull 
whose effect isto tug the moon forward and 
thus speed it up. The same force, working in 
reverse, tends to slow carth down. 

As any agtronautcan tell you,if you attempt 
to speed up a satellite it immediately goes 
into o higher and larger orbit and slows 
down—and that’s exactly what happens to 
the moon, 


his might al! sound like theoretical non- 
sense were it not for evidence that it is 

. all happening, and has been happening 
for many hundreds of millions of vears 

For example, studies of daily and monthly 
crowth lines in fossil corals suggest that in 
the Devonian Period, 350 million years magn, 
earth davs were only 21.9 hours long and 
there were about 400 days in a year instead of 
365. Our planet did indeed spin taster then 

And astranomers, making very exact checks 
on the position of the moon against the stars, 
discovered long ago that the moon is tuking 
longer and longer to make its circuit. It is, in 
fact, steadily pulling further and farther away 
Prom ls. 

Today, by timing radio signals from earth 
relaved back by Lunar Orbiter, the moon's 
distance has been measured with an error of 
less than 1,000 feet. It varies throughout the 
month by about 31.2747 miles, but the mean 
distance, center to center, is 238,856 miles. 

How close might it have been in earlier 
times? Scientists naturally have pondered 


this intriguing question, and have made intri- 
cate calculations. Dr. Gordon J. MacDonald, 
a geophysicist and a vice-chancellor of the 
University of Californian at Santa Barbara, 
finds that the moon would have been only 
11,000 miles from earth less than two billion 
years ago. It could not have been much closer 
without shattering into fragments. Tides on 
earth, with the moon at such a distance, would 
have been a thousand times higher than they 
are now (assuming there were oceans then). 

All this raises wonderful and fascinating 
questions about the moon's origin. Did it 
come into being-at the sume time as varth, as 
asortof sister planet? Did earth at some early 
stage divicle like an amoeba and give birth to 
the moon, ws a daughter? Or did the moon 
come into being in some other part of the 
solar system, and, on one swing of an ellipti- 
cal orbit, come so close to the earth that it 
wus captured, like a spouse (page 222)¢ Or 
were there once a number of small moons 
that were swept up and coslesced into one? 
All these hypotheses hove adherents. 

Answers tosuch questions are not easy, but 
it is precisely such questions that astronauts 
and ‘cosmonauts have in mind as they ap 
proach the moon. And itis clear that they will 
find that scarred and buffeted celestial wreck 
a far- more complicated and interesting place 
than mast people have supposecL 

The first American astronauts on the moon 
will probably be able to do litth more than 
gather a few pounds of sarmples—and each of 
the 130 scientists back on earth who have 
been chosen to study and analyze those sam- 
ples hopes against hope that same of the ma- 
terial will represent the moon in its infancy. 

Later astronauts will deploy a group of 
instruments on the moon, complete with their 
own nuclear power supply and a transmitter 
to send continuows information to earth about 
such things as moonquakes, solar wind, the 
flow of heat, and magnetic fields (page 226), 

Still later will come roving vehicles, manned 
and unmanned, to traverse the bleak lunar 
terrain. And finally will come colonies, small 
bands af hardy men who, like their pioneer 
forefathers, will bend an unfriendly environ- 
ment to their meetis. 

“Tt is strange to think,” as Arthur C. Clarke 
says In The Promise of Space, “that in atew 
nore veors any amateur astronomer with 
a good telescope will be able to-see the lights 
of the first expeditions, shining where no 
stats could ever be, within the arms of the 
crescent Moon.” THE END 


For an artist's tiew of a future moon colony, fold out the apposite page. 
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By DAVID W. COOK 
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Aiming moonward, 


How We Mapped the Moon 


In 1966 and 1967 five Lunar Orbiters. ctr- 
cled round and round the moon, swinging 
from nearly 4,000 miles above its surface to 
less than 30. By radia, strip by strip, they 
sent back thousands of pictures of the high 
quality that cartographers dream about (pages 
710 and 234, for example). All together they 
coverted 99.6 percent of the moon. 

But before the Orbiter photographs could 
be used os the basis of our map, they hnd to 
be fitted with arid of latitude and longitude. 
Staff cartographer Richard KR. Furne came up 
with the solution, 

“Why not,” he psked, “take a globe with 
lines of latitude and longitude and let it repre- 
sent the moon? Then We can photograph it 
from the same relative altitude and position 
from which each of the Orbiter photographs 
was taken. For each picture we have the data 
needed to position the camera.” 

In the spacious old Library of the National 
Geographic Society's Hubbard Hall, we but 
such an apparatus (pages 240-41). Then we 
began taking hundreds of pictures, each fram 
a different and carefully calculated point in 
relation to the globe. This took.us about three 
months, but it cave us a grid that precisely 
located cach moon mountain, mare (Latin for 
sea) and crater (opposite page), 


A True Map, Sot a Picture 


Traditionally, moon map: have been drawn 
on the orthographic projection, which pre- 
sents lunar features as seen from earth. In 
such maps the central portion has good ac- 
curacy, but features around the sides are 
badly distorted because they are shown al- 
most on edge. Now, with photographs of vir- 
tually the whole lunar sphere, we could make 
u true map of each hemisphere and correct 
thas visual distertion 

For our map we chose the Lambert Azi- 
muthal Equal-Area Projection, which shows 
each feature in its true direction, or atimuth, 
from the center of tts hemisphere, and also in 
true area scale. A dime placed anywhere on 
the map will cover exactly the same area— 
about 10,500 square miles 

Until the Space Age, most maps showed the 
moon's north pole at the bottom, since mstro- 
nomical telescopes turn images upside down. 
Qurs shows the moon with north at the top, 
to conform with modern usage. 

At first glance, all the craters may look 
alike Actually, every one has some distinc- 
tive characteristic, and Hungarian-born staff 
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artist Tibor Toth tried to capture as many of 
these details as the scale of the map would 
permit. To enable him to become intimately 
familiar with the moon's pocked and ravaged 
face, Chief Cartographer Wellman Chamber- 
lin arranged for him to spend several weeks 
at Lowell Observatory in Flagstaff, Arizona, 
where some of the world's most skilled sele- 
nographers have been drawing highly detailed 
map of the moon forthe Air Force Chart and 
Information Center, Then, by careful use of 
light and shadow, Mr. ‘Toth male our map's 
relief drawings, in which each lunar feature 
stunds out as if seen in three climensions. 
Perhaps the most striking aspect of the 
new map is the difference in appearance of 
the moon's. two sides. Across the near side, 
particularly in the north, spread dark, level 
plains, the maria. Vet the far side, covered 
with craters, seems almost devoid of these 
plains. Why? Moon experts do not vet agree. 


Features Indexed for Quick Location 


All the more prominent features of the 
moon are indexed on the may: and can be lo- 
cated by coordinates: red letters on the central 
méridion throurh cach hemisphere, red num: 
hers goress the liar equator, 

Many lunar features, especially on the far 
side, still lack officiul names, since the special 
commission of the International Astronomical 
Unien which is charged with this responsi- 
bility does nat plan to meet until 1970 to con- 
sider the hundreds of moon features now 
mapped for the first time Outstanding exceti- 
tions are three far-side features—Mare Mos- 
covienst and the craters Tsiolkoavsky and 
Jules Verne—all named by the Russinns and 
officially accepted. 

Craters beyond numbermark both the near 
ant far sicles of the moon Copernicus, Dar- 
win, Einstein, Colombo (Columbus), Vasco du 
Gama—their names reac like a roll call ol 
famous scientists and explorers Jesuit astron- 
omer Giovanni Riecioli in 1651 began this 
practice of naming lunar features for great 
men (see map, page £08), 

Near the moon's north pole you will find 
cralers named Peary and Byrd, for the Amer- 
ican explorers of earth's North Pole; likewise, 
near the lunar south pole tie craters named 
Amunlsen and Scott, for the Norwegian and 
the Briton who first reached the terrestrial 
South Polé 57 vears ago 

Small areas near the south pole marked 
“Unsatisfactory Photography" remain the 
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Copernicus equals Yellowstone 


OR DRAMATIC COMPARISON, the Society's cartographers have mapped here a laree slice of the Amer- 
| can Weal and an equal-size Ted of the Ton, employing the Sane technique ariel elyle tise lar the 
supplement map, The Earth's Moon, The comparison reveals that the moon crater Copernicus, shown 
in part in the Orbiter photograph al left, just about matches im size our largest notional park, Yellow- 
stone. Journeying from Copernicus to the crater Piolemaeus, a traveler would log 400 miles—-the dis- 
tance from Vellowstene to Denver, Colorado, Interestingly, the 12,)00-foot-high rim of Copernicus 
actually tewers higher above the crater floorthan dothe Rocky Mountains over Denver's mile-high plain. 





in space. Even Laika, the Soviet dog that cir- 
cled the earth, made the fist. 

Spacecraft named in the border include the 
Soviet Union's Lunik 2, first to crash-land on 
the moon: Zend §, the first craft to make a cir- 
cumlunar vovnge ond return safely to earth; 
Friendship 7, the capsule in which John Glenn 
became the first American to orbit the earth; 
and Ranger 7, our first successtul lunar photo- 
reconnaissance vehicle. 

Three great astronomers of the past, Heve- 
lius (who in 1647 produced the first real map 
of the moon), Tycho Brahe, and Kepler, are 
among a who's who of men of science on the 
border. It includes such present-day space ex- 
perts 4s Wernher von Braun, Bernard Lovell, 
Robert Gilruth, and the late Hugh L. Dryden, 
for 14 years a Trustee of your Society, and, un- 
til his death in 1965, NASA's top scientist. 

On the lighter side are popular descriptions 
of the moon, literary allusions, authors, frag- 


Additional copues of The Earth's Moon wall map 
may be ordered from Dept 61, National Geographic 
Society, Washington, DC, 20008, for 3) each on paper, 
plus 15 cents postage, of $2 on plastic, plugs 4) cents peost- 
age} beth are available rolled instirad of folded. A compan- 
bon wall mays, Heavens, showing positions of the 
Planets through 1970, is also available at the same pirices. 


ments of nursery rhymes—even acomic-stnp 
character, Moon Maid. 

A puzzler, perhaps, is Wan Foo, Who was 
Hoo? A rich merchant of Chinese legend who 
longed to visit the moon, he had himself 
strapped into a chair with 47 rockets fastened 
to its back. He held @ kite in each hand, and 
his servants lighted the rockets. No one ever 
saw Wan Hoo again. 

The Pill. of Immortality comes from an an- 
cient Chinese legend that the rabbit on the 
moon, shown in an inset on our map, keeps 
pounding away to make such a pill. 

Cavorite? All of us might wish for a litle of 
that, an antigravity substance dreamed up by 
H. G. Wells for a story, The Post Men ta the 
Afoon, in 1901. 

“Lam Eagle!" That's what (herman Titov 
exclaimed over the radio, exulting- as Vostok 
2 carried him around the carth on the second 
manned orbital flight. 

And what color should we make our moon? 
Over the centuries our satellite has been var- 
iously described as red, golden, pale, gray, su- 
ver, even blue. For realism as well as beauty 
we decided to show it silyery-gray agamat the 
blue-blackness of miycht. THE END 
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SPARKING A NEW ERA OF GROWTH, Atlanta builds 
skyward. Core of the boom is Peachtree Center: 
Antenna-topped Peachtree Center Building, 

left, connects via a 22-story-high aerial walkway 

to the Merchandise Mart behind the slender 

Gas Light Tower. Like a spacecraft come to earth, 

a revolving lounge caps the Regency Hyatt House. 
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other hotel, and a41-stery bank building that 
towers over all other commercial structures 
in the Southenst (pages 750-811. 

Lo, they even saw 4 remarkable new bus 
terminal, designed to carry a 2,000-seat thea- 
ter on its root, 

More than 400 of the Nation's 500 biggest 
incustrial corporations now muintain epera- 
tions in Atlanta. With them came an influx of 
colleze-trained young men accustomed to 
efficiency. Some of those transferred from the 
North arrive with apprehension, fearful they 
are about to drown inva sta of collard greens. 
They envision Southern summers of thick, 
hugging heat, with relief available only in the 
fick of a bamboo fan imprinted with the 
name of a funeral parlor 

The collard-greens bugahbon is clismissecl 
with the first visit to one of the city’s many 
excellent restaurants. The newcomers quickly 
leurn, too, that the weather borders on the 
ideal. Atlanta sits on the Piedmont Plateau at 
anelevation of 1,050 feet, third inaltitude after 


Denver and Phoenix among US. cities of 


more than half a million (may, page 252). At- 
lanta’s physical geography, in fact, is umque: 
When it rains, the runoff on the west side of 
downtown Peachtree Street ts ticketed for the 
Gulf of Mexico by way of the Chattahoochee 
ancl Apalachicola Rivers; on the east, for the 
Atlantic via the Ocmulece and Altamaha. 


Courtesy Sweetens Life's Routine 


Whit impresses newoomers most however, 
is the graciousness of Atlantans, an endearing 
gentleness of speech and manner, Courtesy 
persists as 4 characteristic trait, wnoruffled by 
the busy pace of the city. 

Atlanta policemen fit the mold. IT once 
sought directions from ao triffic officer and 
was told, “Dogeone it, | can't remember right 
off where the place is, but we'll find it. You 
come Wit me” We went into 4 drugstore, 
where be consulted a map: then, pointing me 
in the right direction, he said, “Wou come on 
back if vou can’t find it, vou hear?” 

And this from an elderly woman clerk ina 
department store: “Now you let me pul a 


National Geographic, February 1969 


pretty ribbon around this package. Ceoodness 
rocious, vou can't take vour wife a nice pres- 
ent like this stuffect in an old brown poke!” 

The air traveler sees Atlanta as a grand de- 
sim in abrilliant tapestry of piney woods and 
Georgia clay. In spring the color carries into 
handsome suburban areas, with their patch- 
work quilt of flaming azaleas, camellias, and 
dogwood (puges 274-5). With no mountains or 
larze bodies of water to confine it, the city & 
free to sprawl in all directions—which poses 
a challense for its central core 


Municipal Showease: Peachtree Center 


Downtown Atlintnis undergoing an imi, 
inative face lifting that carries the promise of 
a new concept in urban living. Showease of 
this effort to keep downtown bustling and 
vital is Peachtree Center, a cluster of build- 
ines destined to become a city within « city. 

Peachtree Center mirrors the vision of 
John ©. Portman, Jr..a gifted young Athunta 
architect driven by impatience. His first build- 
ing in the complex was the 22-story Atlanta 
Merchandise Mart, opened in 1961; a recent 
expansion made it the second largest such 
facility in the Nation, after the Merchandise 
Mart in Chicagu, He followed that with three 
office towers, a hotel, and a bus terminal, 
Soon to come: a 70-story akyscraper. 

Talking in his office on the 21st floor of the 
Peachtree Center Building, Portman was full 
of infectious enthusiasm for the promise of 
cities (page 254). “As architects, we have been 
building buildings, singe buildings. We have: 
to do more if we are to solve the problems of 
our complex society, What we are doing al 
Peachtree Center is developing coordinated 
urban writs: 

“There will be 45 acres where you can 
walk without ever getting on the came level 
ns an automobile,” he continued. “We're plan- 
ning gardens anid galleries and restaurants, 
museums and theaters, places to live and 
work—evervthing, This is the grand scale; 
this is what cities are all about” 

When Peachtree Center is completed, a 
person will be able ta live, work, shop, play, 


Astonishing the eve from every angle, the Regency Flyalt House explodes im prattorns 
of form and color. Sunlight Bltering through a 22-storhigh Plexiglas ceiling foots the bob- 
be, designed to the last detail by Atlanta architect, John C. Portman, Jr. (page 254), Lilie 
hanging gardens, recl-carpeted balconies overlook a Danish “sidewalk” cafe, left, and floor 
tiles reminiscent of the cobblestones of a European village square, Festive glass-bubble ele- 
vators shoot up and down like toy mckets Above a circular lounge, a petaled dome hangs 
bv a Single steel cable, Fountain flowing in golden tubes adels the music of rushing water. 
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and worship without leaving the $1735 ,000,000 
complex—and do it all on foot without walk- 
ing more thin seven and a half minutes ot a 
lime from any one whit to another, 

“The average person will walk for seven 
and a half minutes rather than bother to take 
a car ora bys,” Portman explained. “So that's 
the limiting time factor in locating the units: 
You sec, whal we're trying lo do is to turn 
this thing back to a man on foot in a village, 
but a village in the center of the whole throb- 
bing heart of a vreat city’ (downtown map, 
opposite, 

Hotel Lobby Boasts a T0-foot Fountain 


From Portman’s office window I looked 
across Peachtree Street to the Regency Hyatt 
House, the voung architect's most creative 
work: Viewed from the outside, the hotel 
holds little hint of what's tn store for the per- 
son about to enter the building for the first 
time, The entrancéways are dark and confin- 
ing. But then: Space expands overwhelmingly 
in the lobby, soaring to the heavens in a 72- 
story sunlit atrium. Glass-bubble elevators, 
festooned with rows of lichts, streak up and 
down the columns of the great court (preced- 
ing page), Water flows musically within the 
tubes of an dnusiial 7O-fdot fountain, A mas- 
sive 13-ton, parusal-like cover over un cle- 
vated cocktail lownge in the lobby hangs 
guspended fram the ceiling by a single cable. 

Topping it off, a lounge slowly revolves on 
the roof, At niiht its Plexiglas dome glows a 
soft blue, acding a cecorative scoop of marzi- 
pan to the citw's skyline, 

The Peachtree Center buildings are con- 
nected by pedestrian passageways above 
street level The Merchandise Mart and one 
of the office towers are joined by a span 22 
stories above Peachtree Street (page 265) 

Though Atlantans by now have learned to 
accept o bnidge over their beloved street, 
many thd not take Kindly to the news at first. 
Older residents still like to remember a Peach- 
tree Street lined with handsome homes, a 
street for lemurely strolls and the tipping of 
hats to gracious ladies: No signs citing purk- 
Ing restrictions cluttered the curbs—only an 
occasional prophecy, hand-letteredandtacked 
to atree, that “The Day of Judgment Is Near! 
The idling motors of trolley cars chanted “lu- 
lu-li-lu-lu,” while thirsty kids clambered 
abourd the rear platforms of ice waxons in 
search of refreshing chips. 

Atlanta in its infancy was something else 
again. “Tt more closely resembled a frontier 
town of the Old West than «4 moonlight-and- 
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Gift of geography places Atlanta, capital of 
Creorgia, in the heart of the Southlanid—a natural 
Hub for transportation, communications, ane 
industry (top Six rail systema; three interstate 
highways, and an internatienal wirpeart, fourth 
bustest ti the Nation, serve 1.272.000 people in the 
metropolitan area (above) Narrow downtown 
atreets loppesite) dite from the city's eortiest dave 


marnolia town of the Old South, primarily 
because it Was created as a railroad Genter.” 
Franklin Mo Garrett, director of the Atlanta 
Historical Society, told me. “It was a small 
town with more saloons than churches” 

For all its rich history, Atlanta is a young 
city, Less than 150 vears ago the land on 
Which it stunds belonged to Creek Inciuns. 
In 1836, ES years after the Creeks cecled the 
lund to the State of Georgia, plans were 
pushed to estublish « railroad to connect the 
nearby Chattahoochee River with the Ten- 
nessee, An Army Engineer from New Hamp- 
shire stuck a stake in the ground to mark the 
southern terminus of the line;-and in doing-so 
ordained that bit of red clay to be the birth- 
place of Atlanta 

“The destiny of Atlanta was peeved from 
the start to be a transportation and distribu- 
tion center, and that's what it still is.” Frank- 
lin Garrett continued. “By 1860 four railroad 
lines met in the city. ht was a noisy place, pic- 
turesque but noisy.” 

Through the circumstances of its birth, 
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South's Crvil War transport hub 
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Atlanta was first called, alas, “Terminus,” 
and later “Niorthasville” (after the ‘lauyhter 
ol a (seorfia governor). As Atlanta (2 word 
coined mn 1845, in an attempt to convey the 
feminine of Atlantic), the town entered the 
Crvil War decade of the 1860's in rowdy good 
health The population. was almost 10,000 

At that time 4.800 homes stood in Atlanta 
Cinly 400 of them would survive the crown 
ing drums in the citvs history. That drama 
bein in july 1864, with the approach of Gen 
William Tecumseh Sherman's ans 

“Sherman speairhtaded hic drive on Atlanta 
from Chattanooga,” Mr. Garrett said. “He 
came down the Western and Atlantic Rail- 
road line ancl later used the railroad as his 
supplv lime from the North,’ 

As Sherman's men drew closer, Confeder- 
tte Goen John i Hand oriered 





We forces to 
chgage the Federals at Peachtree Creek. just 
north of what ts now downtown Ationta (man, 
paee 52), Hood's casualties totaled SM) 

“Aller the victory,” Mr. Garrett continued, 

ect ti ra anounc) te the cast 
of the city to break the Georgia Railroad. This 
resulted in the psiie< of Atlanta.” 

The first Union shell fell on the city, killing 
achild The famous siege had begun. Artillery 
fire reached its worst intensity on what Wal- 
lace P, Reed, a 19th-century historian, termed 
“that red dav in August,” when “all the thim- 
ders of the universe seemed to be et mnie 
romring over Atlanta.” 
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Contederates Also Fed the Flames 





ith three of its rail lines cut and the fourth 
inenemy hands, Atlanta surrendered on Sep- 
tember 2. The city was already three-quarters 
destroved, partly as a result of actions by the 
Confederates. For example, the blazing holi- 
Cast wsually shown in pictures depicting 
the battle came about when retreating sul- 
diers blew up 81 freszht care of explosives 
nid ammunition 
The Union Army, having executed an or- 
der to destroy all builcings of possible use to 
the enemy, marched cut of the cit¥ on the 
mouming af November 15, header! for the sen 
Atlanta: lay m ashes 
One hundred and four veers later, [ stood 
on St Paul Avenue, in theast Atlanta 
and witnessed a scene full of grim irony. A 





L10-vear-old former plantation mansion, on 
of the few structures to escape the torch of 
Shermans army, had mvstenously cauchi 
fire, That set me to wondering why this va- 
cant, Vine-throttled howse had survived the 
battle One story has tt that General Sherman 
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LARGEST AIRCRAFT IN THE WORLD, the C-5 Calaxy 

takes to the air for tests, fred by four jet engines 

blasting 164,000 pounds of thrust. Built by the Lockhead- 
Georgia Company at suburban Marietta, the sky-flling 
cargo plane—246 feet lone with a 223-foot wingspan — 
would nearly cover a foothall field. [ts cavernous hold 

can carry two helicopters, two tanks, and assorted trucks 
and trailers; their crews ride in an upstairs passenger 
compartment that seats 75. Twenty-cight wheels enable the 
$64-ton behemoth to take off from an unpaved surface; 
wth @ 100,000-pound payload, the craft can fly 6.390 miles 
nonstop. Plans call for delivery to the Air Force in June 
and production of a commercial-freighter version by 1972, 
SCOACH PEA OT 1AM Comers If) ATO, GeoeedPelet gece 257 
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ell Square, bought a ticket, and sat throwrh o 
re-Telease of Gane Wale tite bend aL LE Sabri 
theater where | Litt ETTEred ther At] 
Jens it cine? al a restaurant called “Pitt 
[a4 Porch he nevel, Patt tie the tly 
i int © heroine Mr Bay (Hara 
Finalls )mv Way back to the hotel, | 
irchgs Llocal newspaper which mentioned 
[hat & seven-year-old Atlantan named Rhett 
Butler Spivia had fully recovered from a case 
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Druggist Concocts o Soft-drink hinpire 


John &S. Pemberton isn't ss well 


scarictt O'Hara, but his impact on 
. | ah i 

rl sereat, In the |SS0'« “Dee” Py 
L druggist, mixed some water, sug 


In any language, Coca-Coly stands for the worl 





‘it think. In [S80 an 


meal Tama: 
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Atlanta nr invented t hve Wi rrul 1. how Ah jarani qround Bae wore | parce thu aE 


Cehirale, Pers cit boys 


quarters. TD ensure unitorin taste 


ie Janatiese bere underioes test 


andl a few other things te. produce a syrup 
called Coca-Cola 

In the first vear of production, Pemberton 
cold 7% gallons of the syrup, much of if mixed 
tna Lhree-legeed [Hat ih his feat K word By 189] 
another Atlanta druggist, Asa. Candier, had 
acquired full ownership of Coca-Cola, and the 
svrup began to flow. And flow and flow, until 
today more than 94 million servings af the 


heverive Art conse! in Cuypre and berbthes 


dlailv in T48 lanes 
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secret imeredient, rs 


Coke |wattletl lor leormin 
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from the Atlanta besd- 
rane, Mexifan: 
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techniciin F lrence 
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Pemberton recerved 351) in teveniies lor hus 
In 196) 


anntinal sales first reached the 


lirsl Vears peribelun tion of 2s villas 
the cormpany's 
billion-dollar level 

Direction of this carbonated phenomenin 
cimanaies from a new |: huwiltineg on 
Atlanta's North Avenue. There [ saw white- 
int to preserve the 


unique taste of Coke (ibove—~a tate as to 
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On land and lake, racing 
fever grips Atlanta 
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With spinnakers ballooning, /Iving Dutchman sean 
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Mh National Geographic, February 1969 


All my life, it seems; [ have heard about a 
secret ingredient in the formula for making 
Coca-Cola. “ls it true?” T asked an official of 
the company 

“Its true,” he replied. “Coke contains six 
well-known Ingredien|s<—and one secret one 
Usually not more than two people at one 





time know the full formula” 

The seventh neredient & prepared behind 
clase doors in what & known as the 7-X 
Room. | wasén't allowed lin: frankly, [mm glad, 
[ like to think that behind those 
doors there sts a beautiful lady all in white, 


necmuse 


Waving a Wane and chanting incantations to 
rise & great fountain of T-\. from Doc Pem- 
berton’s old three-legged pat 

Aulinians regard Coke 
tial 
noWwsedl Tour elephants named Coca, Cola, [ye- 
Visitors to the city 


Wilh pn atecton 


approaches passion, A local zoo once 


lictadis, fre Retreshine 
ate always urged to tour the suburban aren 
Where the Coct-Uola tillbonaires built thei 
hames:—iniposing mansions of an architecture 





soodheartediy descohed as “rococola” 


Company Hesponds to Civic Needs 


Che Coca-Cola Company returns the affec- 
tion with liberal 
inverts: and other institutians in Atiinta 
important, the company plays on 
active role tn the joint business-govermment 


chdowments to college. 


\ 
apereiag 


mpi to meet the probleme of the cits 
Under the National Alliance of Business- 


men's orotriim to provide jobs for socalled 





hard-coreunempliovables, (ocoe(. o015 omone 
the firms recruiting help olf ghetto strects 
Even if one of these people drops off the 
iad three times. we eo oul and bring him back 
Paul Austin, the voung 
and forceful president of Woca-Cola. “He is 
assigned low Veleran worker Who looks aTte 
him, After a while he finds that he, too, 15 ¢lt- 
rile for 
Unemployment, slums, asocety frammentecd 


each time.” sated | 
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Wilinte. for oll its sparkle, 
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though no longer ractaily segregated, the rat's 


lore racigl lines 


is pol entirely free of these 


bears some scars from the pst 


HA eMmoled 


Vion Hrown 


\lany expressignms for o 


ciamay. Footbal! pooters at 


Collere reuct when a rival team threstens to 
core, Part of Atlante lonryersity (oenter, ihe 
bool offers i) 400 students small -campus 
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Negroes comprise 45 percent af the 506,100 
resiche im At 





ee wha aris rope, ariel 
many live in sechons where the musky odor 
‘places with 
names such ms anc “Light- 
rire Woeelel (ithes 


program are working to erase much of this 


of decay weighs heavy onthe ult 
*“‘Cabbaretown 
Lirbun renewal ard a 

Atlanta started moving long ago to elhmi- 
nate racial inequalities The peaceful deaerre- 
ration of its schools in 1Ob1 set ane sample ct 
mood arse Ane dicnty for other cities: to fol. 
low, Even before that, men such as Ralph 
Metall and Bill Hortsteld were steenne the 
city towarl the mevitable tireak wilh rigid 
sore call 


‘Aravind [OA we on the Convitiution be- 


gin to trey to educate the people,” McGill told 
ne as we satin his book-clogeed office (page 
o4)."Forexample, we called then tor Negroes 
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Raye triggered by remote coritral, a rhesus monkey reacts to Glectrical impulses trans 


miiied through electrode: puinlessiy intiplanted under tes plastic 


Cap. Fs CO PRNON TEy 


nest TeCeIVE AIMWIRDOn to the brain area thal affects sexual behavior, The prorpect at Yerkes 


Recional Primate Research Center, part of Emory Universit 


mvestizates which parts 


oi the brain control dittereni eniitions 2nd how 7 stimulaicodl animal reacts to its Te bhewages 


norhicimated vigorously in the campaigns to 
desegregate Atlanta's public facilitivs. He 
views the ¢itv’s racial problems with a mix 
lure of apprehension and optimism 

What we need to do now,” he sail, “ia to 
make sure every child gets 0 full education, 
incluring collece: Tt should be compulsory, 
even if at costs & trillion dollars a minute 

‘I'm bopeful, though, because [ know At- 
lanta has a heautitul spirit. And I know that 
it ts far nhead of other Southern cities, ond 
many Northern ones also, in trying to under- 
stamd the problems of Negroes.” 

In at least one respect. Dr. Borders is not 
Loo happy with the thrust of social change. 
"A white mastar tried ta talk my leading so 
preno inte joining the chor of his church,” he 
eid. smiling. “That's nol integration. Thats 
robberaiion’ 


2 etl 


Atlanta departs from the social meld of the 
(Wd South in other wave as well, Consider, 
for example, the city’s 21 colleges and univer- 
sities, including the Atlanta University Cen 
ter. The batter, the Nation's largest complex 
of schools devoted prim warily to Negro ediucp 
tion, will soon be strengthened by a 50-mil 
lien-collar development program 


Small Colleges Form Big Academic Team 


Member institutions of the center imclude 

tanta University, Clark College, Interae- 
nominates Theolarical Center, Slorehouse 
Colleve, Moris Brown College, and Spelman 
College (preceding pages and 254) 

| visited the 145-acre center near down- 
town Atlanta, and strolled its pleasant, shady 
CAMpuse|es both Nevro and white 
—spoke to me with enthusiasm about this 
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Of chess monkeys to set off an aniaring cis- 
play of behavioral control (nave 266). When 
he wanted the monkevs te fight. hi Prep 
inte the POPE (inks one Ces towiht, He 
Maen AEETessive Male Monkey subMISSsIVE 


He mace a submissive male wepressive. even 
Lo the extent of intimidating a dominant male 

rure behave for monkeys 

We are trying to determine if we con in 
Crease OF Gecresase the adaptive capacity of 
the brain,” D+, Robinson explained “on Wwe 
ingresse the rate whereby animal ‘thereby 
muin—ciin learn? Can we tncrease the abilits 
of onimal. and man. to overcome threats with 
which he cannot normolly cope? These are 


Dae OF Le aaSswers Wwe fre giter 
Certer Troins [hsease Detectives 


Liose® ti the Ton Universit. connyphes 
ttands the Notional Cammunicuble Diceace 
Lonter, a division of the U.S. Public Health 
service Thal lunctions at Dns @e A ees 
detective agen [ Paaagee Or) Dhe center con 
cerns isell with surveillance, protection, and 
control And with statistics—like the fact thut 
the Lnited States recorded its lust case of 
ama pox in 1249, and the fact that, from 195 
Lt date Ps U cases of bubonic Plague oc 
curred jn the country 

Epidemiologists trained at the center far 
out across the countnm’ to track down thi 
sOurces Of Epidemics. When ¢vervone gets 
ack after eating potato salad atachurch pic 
nc, Chantes are thal anAtanta-troined mem 
ber ol BTS, the Enidemic Intelligence Service 
will uncover the information that the food 
had lam im the hot sun for several hour: 

As home for so Many colleges anal univer 
sttes, Atlanta is a-city steeped inthe fine arts 
the Metropolitan Opera first sent a company 
lO Atlonta in 1910, and tt appearance cach 
vear highlights not only the city's musical 
Calendar fut the bustling social season as well 

In Cicteber 1968, the ctty declicated the Al 
lanta Memonal Arts Center, a 414.(000.00 
oMnnaced hinticiny Precter| tt memory al 

Atlanta art patrons killed in 1Oh2 whey 
then chartered plane crashed in Paris. The 


(orocious manner of the Old South liv 

on @iolhe Bal de Sotut, Atlanta debutant 

Juni chanty ball at the: Piedmont Driving 
Livbin Pieinont Park, Constance Wright 
left, and Sena Madeline Wright, escorted In 
ia amas: (athhion l, Levy Tea L pnotoerian 
during their formal promenade. The cloh 


1 4 i . ke : rile F 
dates from the era of fine driving horses 


rench (sovernnn honored be menor ter, and children’s theater. The center hows 
rid Las Liirs ry TT ViTLe | ith ey Pain Ympohin | ill Winn L. S48 sents, an soe il 
bronze casting of Rochon L"Ombre" (The theater for ballet, plays, and opera, amd Uh 
Share) to the center (pore a, Ey | PILI te Studio 1 heater with on LA Serie & 
lj LL | depo il ryt Pte TOA Ta a pling, Ltt 
+ ns LowMmMental i Heke Le Cee a Pee 
= rt 1 . 
Hovnitable Home for Artists and Patrons = ee , A pele : 
oes RoC art iM, Bich, 4 fil WTMITES Tite 
: j E | t s F oh a 7 2 Tae 
Linder the fig roo! of ihe fen on © with Allanta’ss growth m recent vers | page 
Cri 1 Te rhaeng I SHE LIne TOT EVE wbe ite riche I Tae Lint Attias Lil Ari 
7 | \" 7 . = = ' . 
interested in the arts: the High Museum aol Allianer, Lie centers founding Bocy, sped 
\ Cnciuedinag & Collection of td A ters waded dnves to finance tl Teh 
: i = L 4 ae | ze et | ' T i ' if 
Atlanta School of A i Vantaa ov inpitiot We | Athanta business lemlers| gol togetl 
WITChestra Lb EK ert Shaw's chrectios Wit | i) SOT pict the 1k Tee 
| k . " | 5 ] . t 
nd: the Atlanta Municipal Theat In more cultural activitic Rach recalled 
rhaehy rec ui Wlet. onern. repertory thea “a We POS A i 














Milky way of Howerne dogwood shimmers above Clair: 
Drive near Emory University; each Apnl hundreds of residen 
Linl streets burst into bloom. Celebrating the sue<ctacle of srk 
\Hoante stages a Week-longe Domwood Festival inclucdingevenin 
loure paeet lighted toes and homes, concerts, fashpon show, bene 


ht ball and ruarade theliyy 





Vivacious Georgia belle ¢races a Apat in the Deeword Fi 


bival Parache win ATH PEDREMNLS Lrtirei. [oresi6r’ wm the 


procession wong Peachtree Street Atlanta's main avenie galeeil 
oe in Gere We tie Wiad, the best-selling Civil Warsadn | 
Atattan Marcaret Mitchell Since its frst printing in )4, thy 
novel hos been pulslished in a5 countries: the movie eed an 


chill chrosw (chy Cm Wits 





that she come: in almost every day—been doing 
(L tor Vears—ani sts there tor hours, Be A ITE Ariel 
greeting all her friends, She even brings. ler 
lunch. Rich's. of course, wouldn't think af wsking 
het bo leave 

Dick Rich and other business wad civic lead 
crs are now directing ther efforts to budding 
a rapid-tranmsit avstem in Atlanta, Voters last 
*Yorttem ber reqectd i nropeased A mile, three- 





quarter-billion-dollar avstem, and proponents 
are busy analvzing the reasons for the setback, 
convinced that a property revised plan will win 
ChHiMisiishe Bp proVva 


TO Miles an Hour Under Peachtree Street 


swevrerth) miles of line Weld of heresy on 
underzround, ineluding a stretch through the 
heart of downtown Atlinta under Peachtree 
Street: Electrically powered real cars would 
travel 60: to 70 miles an how 

Mavor Allen is among those pushing bard tor 





rapt) transit. “We cannot accommotlite ans 
more trafic on ovr existing street patterns,” be 
tmphasized to me “And there's not enough 
money on God's green earth to change the streel 
pallerns on Atlanta. The only Solu LOT rm i Mites 
rinses system or aiicitional expressways, 
VWanta hevan constricting urhan express- 
wuvs before the Interstate Highway System Wis 
started.” A motorist approaching from any o 
rection canocdrive thraweh the citv on a super 


a 
a 





highway. Downtown, a few blocks from where 
the walden dome of the State Capitol forge 
atures of fire from the glare of the sun, “1% les 
of the Interstate Highway System converge ina 
grew sheepshank kinet of ramp (pes 250-81 
And ground the city, construction of a ciocum- 
ferential highway fears completion 

Atlinta’s airport, like ifs streets, alto curries 1 
full-capacity loacl Fourth busiest in the Natbon 
m passenier cnplanéments, the airport hos o 
rency outgrown its 320,000,000 terminal build 
ing, completed only eight years ago, With piliins 
fora new terminal anchexpandcdl ruowals now 
on the board, attention is turning to the likely 
need for second airprort site hv TORY 

In March of DOGS the bigeest airplane in Lie 
world emerged froma hangarat-the Lockheed 
C ecireria plant mt Winanetta, If nites from Atliinta 
mages 256-7) Several months later | watched 
this colossus, the 264-ten -C-§ Galaxy, return 
lightly to earth after a five-hour test flight Ms 
request to po aboard was denied because work- 
crs Were swarming over the craft, checking 
results of the tests A Lackheed afficial inated 
me to examine the mock-up instead 
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Ciants of old—the State Capital with it 
dome sheathed in Georgia gold, sprawling 
state otlice buildings, and Crtw Hall, leet 
chore downtown with taller titans, In the 
northward wie! the 4-4tory First National 
Hank, center, Wathindal Bank of (oeoriia, ane 
the skeleton of the Foquitable Boilding. “Lay 
ine, breathing, growing every hoor,” said 
Atlanta editor Henry lara: in f-epeech on 
the New South in the (4380's, and hte city shill 
epiiomires thal progressive spirit 


on ante belliom plantation, fishing, childrens 
poo, aerial cuble cars, horseback nding, river- 
boat and steam-train rides; a motel, and con 
certs on @ 7.42-bell cortllon. But the crowds 
come to see, touch, and climb the mountair 

On a side of the-granite wonder, ane of th 
largest sculptures in the world nears comple 
tion. The carving, in a niche 305 feet across 
nel 195 feet high, honors the Confederacy: 
three greatest heroes, Iefferson Dovis, Robert 
E. Lee, and Thomas J. (Stonewall) Jackson 
[pages 2 /0-7) 

Work on the actual i HEV ie be-trza ri i Toes 
ind continued of and on until 1925, when 
funds ran cut. The latest effort beran in 1964 
under direction wl sculptor Walker Hancock 


of (sloucester, Mlassuchusetts 
Artistry Heduced toa Anithmetic 


In o closet-c1ee clevator [| climbed to the 
13-6torv level of the mountain and stepped 
out on a hatrow catwalk near General Lee's 
?f-foot forearm. Roy Faulkner, the chiel 
stanecutter, land down the thenmo-jet torch 
with which he carvee granite and told me 

‘Evervihing | dooon the side of this moun- 
tain is mathematical. | work with measure 
ments taken from the mocel There's no guess- 
work. | can't back off and look at my work. 

My thoughts turned from the massive 
cculpture to the Civil War, anc to the man 
who burner! Athanta 

Fifteen Vears after the see and fire, (oen- 
eral Sherman returned to the citv-as guest of 
honor ata rFecepoon, i wis on this occasion 


that be mace his prophecy abut Athanta's 





ret future. As hie train coiled to 4 stop at 
the depot, someone in the crowd shouted, 
“Ring the fire bells! The town will be gone in 
10) minutes!” 

But, strangely, the Athantans scemerl to 
hole no hatred: only wonder for a man wha 
could burn thei ctv and <ec—more clearls 
than thev—a destiny of greatness written in 
the ashes. THE END 











Ancient Shipwreck 
Yields New Facts—and 
a Strange Cargo 


By PETER THROCKMORTON 


Photographs by KIM HART 
and JOSEPH J. SCHERSCHEL, National Geographic Staff 


turies, Wooden merchant ships carned 

the trace of Imperial Rome to the far- 
thest reaches of the Mediterranean. Gale and 
aceident took their tall, and the doomed craft 
left their skeletons on submerged reefs and 
sand) bars and on the bottoms of anchorages 
that could not protect them from the siroccos 
and other vicious winds that scourge the 
“Sea in the Middle of the Land.” 

Pottery and marble, nails of copper and 
bronze, coins and other metal objects have 
lasted out the ages to mark sites of many of 
these wrecks. Rare it is, however, to find in- 
tuct the wood of these vessels’ bulls. Over the 
centuries, the pine, oak, elm; Lebanon cedar, 
and cypress that formed planks and timbers 
have rotted away, been devoured by worms, 


D wie. THE EARLY Christian cen- 


of suffered decay in the embrace of sea plants. 

But in 1967, diving toa Roman wreck | had 
found inthe Gulf of Tarantoin southern Italy, 
it was my extraordinary good fortune to Tilt 
from the bottom pieces of ship's planking, 
much of it broad-hewn pine, lookingas vellow- 
fresh as the dav it wos felled. Wooden nals 
and tenons still joined timbers cut from trees 
that grew before Christ walked the stony hills 
of Palestine. 

Whatewas there about this wreck that had 
allowed such an archeological treasure to be 
preserved aver so great a span of time? The 
explanation is the carge—chiefly marble cof- 
fins, Scores of tons of precut sarcophagi and 
their lids, architectural blocks and smooth 
patiels, all lay cisposed pretty much as they 
had been loaded on the ship nearly 18 centuries 


The first hull plank of a drowned Roman ship returns to the surface of the Gulf of Taranto 
with archeologist-diver Peter Throckmorton After locating the wreck and its corge of marble 
coffins. the author and his crew «pent two strmmers calvagring them. Divers gleaned intorma- 
lion permitting reconstruction of a Roman merchaniman with greater accuracy than ever 
before (painting, above), Carbon dating indicates the ship wus built of wood that grew mm the 
first century BAC. She sank when old and patched, more than two centuries Jaterr. 


282 


Pip eaewd ff bie BET I) aa 8 





ao, This massive burden had weighted down 
} Protective sands built Lay 


SP wie Lhe 


the timbers aver 


the Wreck Site Wit Toot 
il) elements except sall water 

Vee had come to the Gulf of Taranto, under 
the boot of Etaly, following a hot trail tha 
cturted off Methont near the southwestern tip 
Bits of potter 
of halt 


fished granite sarcophan, allowed us to date 


Of furiece (Map. page <£f2) 
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froinc) tere. 
that wreck in the third century Ap, We de 
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wreck caught the eve of Professor John Ward- 
. director of the British School at Rome 


ind an expert on the Roman marble trace 


Perkin 


Professor Ward-Perkins hac read reports of 
sunken shiplowtt of marbic off france anid 
Greece, and-especially in the Gull of Taranto 

lRalian civers, sent out by the SS culiaerial 
Whi eum in Tarinto before World War Tl, hic 
esnlored a wreck full of marble sarcophmam, 
but they stopped salvage when they found 


that the coffins were not scuiptured 


(haest for Wreck Site Begins 


hantoudrmeed ey cue Creek Frivel., frofessce 
Ward-Porkins sugested to Dr. Froelich Rain 
ew, director of the University of Pennsvivania 
Museum, that exploration of the Cult of Ta 
ranto should prave producuve 

MES OW Sie iliw. ge of research aceociate 
of the University Museum, hos been locating 
aril 


dentifving ancient shipwrecks. | was 
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had all died, antl no one 


finders 
remembered the wreck's location. Some fish- 


rs rie 
CPt ake eh i 


ermen believed it wae near a place called 
Torre dell'Ovo 


cof thie 


locally translated as “tower 
eheep. 

John ond [ drove along the fat coast to 
del Ove, a 1othecentur 
built in Apulia to protect the coast against 
Burbarv pirates, Last a ruacdar past 
during World War I, the tower was now 


nhaindonedd to rats ond passing vandals 
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10) National Geographic, February 1969 


“You happy now?” Francesco asked when 
| got back to the beach. Withoul waiting for 
an answer, he stomped off, grunting that he 
had te-cet his fish te marke! 

Joan ahel ] and my stepchildren Mark and 


sarah, aged nine and seven, spent most of the 
summer surveying this sarcophagus wreck at 
Sian in inflated inner tube with a 


Maine lobster bag suspended in it held our 


Pieira 


aimple survey tools 
ters niler, pencil 

Finally we hired o motor launch ond on 
lifted tons of sand off the ute 


tape MEGS UTE,. Cell Lat - 


and) Hiestic slpte 


Frustration 





Ray tc Wi forgotten craft. ine Step thal once aL 
ported | farwore Tas, Teves ay op rect CH Ameen 


ship conshruciion pres lnusly only hinted atin old 


floor mosaics, The Rotman merchantman: fore- 
runner of a bowsprit cared a steering sail, of 
artemicn, that raked forward over the bow (page 
M9), Rectangular socket in the elhmwood step held 
the heel of the mast Stringers on timbers running 
the leneth of the ship's bottom fil into the neiche 
eit im the left side of the step 
Mediterrancan shipbuilding is seven and a half 
feet long andl weighs about 2000 joounel 
The ship, hustrated on the tile page, measured 
feet afem to stern, with a 25- 


abel iol Deuin 


Thre rare relic of 


Nothing of the ship remamed. We found only 
some lead and half a dozen potsherds 

[ was disappointed, but our sarcoptwgl 
(elighted John Ward+Perkins. He conchocer 
that the stone was indistinguishable from that 
quarried in the area of famed Aphrodisia in 
Asta Minor.* The coffins blanks for 
intricately carved sarcophag: of the Imperial 
Rumin period, examples of Which are in the 
‘rt in. New York 
Citv and the Terme Museum in Rome 
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Metropolitan Museum ol 


Gh BAC. “Angoent Anh 


Kenan IT. Erim 
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Wooden nails stud a chunk of pine planking that 
crumbled like hoard cheese when handlecl. The 


treenoails held the planks to the frame 


Ten thousand measurements tien underwater 


helo archeologist-artet Diana Wool riconstrict 


the sunken ship's bull design 
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Soon the first fall sirocen boomed into the 
Gulf of Taranto, putting on end to our work 
for that year. For a week it blew. seldom Jesse 
than 40 miles an hour, with great zusts of 
more than gale force. In a storm as strong as 
thus, a clumsy Roman sailing ship would never 
have been able to bent out of the eult. 

such winds help explom why we found =o 
many shipwrecks in the arta, The unlucky 
vessels hac been caught on their way from 
the east, after clearing Cape Santa Maria di 
Leuwea at the heel of the boot, while heading 
for Messina, Sicily, and on to Rome 


Nature's stained glass, a back 
lighted slice af Onental alubuster. 
or anvz marble, glows with trans- 
lucent elerance 

The author-and the expedition’s 
associate director, William Phelps, 
night, bac it cut from a block of the 
stone Tound in asarchinhagius. The 
highly prized alabaster rode to 
Italy to he used in windows and as 
necoravion for menuments ani 
buildings. Thin slabs of white mur- 
le, fname as plate glass, were alan 


dored in the coffins for shinment 





Returning to Taranto in 1965 with my fam- 
ly, Dheard fishermen’s tales ofa “sunken city.’ 
Hut no one could pinpoint the site, 

When the break finally came, there was 
almost no drama to it. A boatman, Midin La 
Gio, told us that the sunken city consisted of 
a cluster of columns on the bottom a quarter 
of a mite offshore in the little hay east of Tor- 
re Sarrata, “the broken tower.” His grand- 
father, hie said, had discovered the place. 

Midio took me to the spot and I dived from 
his bont, finding myself on a featureless sandy 
bottom, I surfaced. “Nothing here," I said. 








Handmade bronze apikes reveal 
hammer marks. Four to ten inches lane, 
they fastened planks to hull frames. Ar- 
cheologist Phelps finds that same aft 
peor new diene centuries in salt water 





Telltale clue. this bronze coin found 
in the wreckage helps hate the disastet 
It wis minted on the island af Lewbos 
between AD 140 and 192. diring the 
rein of the Roman Emperor Commo- 
(us, seen in poate 





Token of teamwork: The author presents Adm Salvatore Pelos of the Italian SNawy witl 
a copper ‘pike recovered from ao sunken American mival veseel, the Civil War velerfan 
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Vew Hompshire. The old souare-rigeer went down m 1922 off Massachusetts; divers of the 


Heaton Sea Rovers Cloh retnoeved many of her smkes. of a tepe frsi mate in Lin United 


Stutes by Paul Revere The admiral belped in sabyaging planking and martile of the Torr 
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Last port of call. The Costello Sant’ Angelo of Taranto, not Imperial Rome’s marble 
YordSs. becom the foal festimittion Of tiie snow rec tec. CATE Ai re the VHie Snip 
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Archaner! unloaled the wreck’s hull planking for exhibition with the marble. The tim- 


sett j : ‘andl crumbling. Later het 
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ude. Without enthusiasm, | jwimped in aan dreds of miles. rose in their first brevdk on the 
Through the clear water | saw two sar sHoaling shor 
cophiey protruding above the sand. | swan French diver Claude Duthuot turned wp in 
down anc fanned with my hand. The sand, ooudsummer, adding 4 very expenenced mem 
feather light, chofted away in a chouc. Like thi ber to our team. We rented.a converted ile 
carconhagi at San Pietro, these were of whit bowl, loaded aboard the hig air-liit pipes and 
murtle, and in very good concition two gasoline-clriven compressors, and started 
to dig away lhe sand 
We quickly proved Midio mht. Marble 


Vhirty feet away, a massive shape loomed blacks crowded the whole tres. Within & weet 


To the Surface With an Exciting Report 


It wor o huge block of eroded] marble, prob- we had uncovered 15 of then 
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A trawtler’s net hadi The climax of that summers search came 
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ami, barely visible above the sand won on the aor litt We went dewn to the wre! 
The sand is hich this vear,” Midio com wearing Aqua-Lunys and flippers, and hung 
nained when | surtaced joyous) ind report head down between the white arcophag Le 
ed. “Normally you can see dozens of blocks.’ feet beneath the surface 
Fixing our position, I felt certain that wi With one hand Joan steadied the sheet-iron 


Hadl found Hee wreck. The ship had sunk her Fipe We Were using to “vacuum the sea Toor 


on the six-fathom line, where the great sens o| with the other she tried to fan the sand an 
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Where ancient sailors fought the sea, expercition 
members cul quicl waters in a dinghy, Un the haor- 
ron, the broken and abandoned watchtower of Torre 


Seurrats ovenooks the bay it 


. - ! 
Barbary pirates of the S00 


matted eelerass toward the suction tube 

Fichting. the powerful Kr k of the a lift 
Joan had dug down between the stone coffins 
Wedge beside her, | reached under a block ol 
marble and felt what s¢emed like just another 
lump of hard-packed eelgras«. It came away 
In my hand, and | saw that it was o bit of 
rotten Pine, with kh Woche thy mcil arya 1 Lennon 

Che wreck teal yielded up its first fece of 
Roman wero! 

lo excavate this wreck properly, we need- 
éd more money,.a bigeer crew, and most of all 
a bot large enough to stay moored over the 
ate when the south wind blew." 

Two Vears passed, and then, in the barber 





of Poros in Greece, We found Archangel, the 
tyne of baat (sreek sailors call o perama. She 


rok 





wf i 


riaried mirminst rang 


was 23 vears old but her hull re- 
sembled those Liat 
sailed 273 centuries azo (page 287) 

The old boat seemed souncd— 
nothing wrong with her mulberry 
frames and cypress planking thut 
could not be fixed by cleaning and 
painting. Capt Manolis Kale 
be ATS. her Ch EEE, baad Les IF) his 
eves When we shook hands 

“She is a good boat I raised my 
children with her; she will feed 
yours too. ..." 

Archangel was ours. An arche- 
olomst fmend, Wiliam Phelps, 
who had inspected the boat with 


of Vessels 


me, agreed to come to [Italy as as- 
sociite director. In the spring of 
1967, we salled Archangel to PI 
raeus, and the rest of the crew be 
fan to assemble 

Sanford (Sam) our “ex 
ecutive officer” had just <erved 


OW, 


his tour as a haval reserve licuten: 
ant on a tanker off Viet Num 
Terry Vose from Boston signed on 
to look after Archangel’s promitive 
engine ancl our four cantankerous 
compressors. Sam's cousin, Kim 
Hart, came along as sailor, pho- 
lographer, and diver 
A retired Greek 
friend of Archangel’s former own 


ee CEL CIE 


- er, joined us a6 bosun and man- 
of-all-work. His name was Mano- 
He had grown tired, he 
told us, of sitting around the house 
with the women all das 

Captain Manolis anc Joan made 
fiends, not a imple thing tm the 
Mechtermncin world Where il ts 


lis. fod 


considered bad form ior women to:scrub out 
Dilmes with ive. It was Joan's proudest day 
when the Greek skipper trusted her with the 
blowtorch while he worked along with the 
urapér, “nd together they cleaned 20) vears 
of paint from deck ond scuppers 

In the middle of June 1967, we sailed Aren- 
angel from Greece to Taranto, When we ar 
rived, we found to our astonishment thal most 
of ourdiving machinery was in working order 
and ready to gn, 
ahead in May to prepare for our 
estly explained, “] told the men my husband 


Joun, who had been sent 


arrival, mcdc- 


ncluwded fords trom the 
Faundiatpoes, to Dinter 
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The cellulose in the wood, through Un 


centuries, has been replaced hy =e Water, — 
expert, Llavid 


explained our conservation 


Leigh of the Universit, 
hire Daastel tole us, we 


7: Tot 
of Southampton 


lo preserve the 

wowlld have to place it in & bath of simmering 
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water und man imert chemical compound calbed 
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i rice cariel, 


Curbowax 4000 that would pres 
shrinking or crumbling as it dnmed 
woulcl fush out the salt trom the 
PF at the Whiter ee. imorated, it would be replaced 
month: 


hy the Carbowax. unti) after some 


the waiter would completely cisappear 
iy cep ih ould then rhe stable ant i riled be stuicl: 


wd ancdeshititecd. This was the same chemical 


used to preserve the three-renturies-old Vaya 
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more wood, Finding space for treating ane 


stoning it became the next order of business 
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astorm blew I. Di hess than an hour the wine 
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plunks were deeper in the sand, the great 
wales, or rubbing strakes; of the prow still 
stoml in place. There, during our last week, 
we bean to uncover coms and other bronze 
objects, including a coin of the Emperor Com- 
modus (AD. ES0-192) Dozens of beautifully 
made bronze nails turned up (page 291) They 
had fastened parts of the shin below water- 
line. A thrilling find was the bronze shoulder 
strap from aw Roman breastplate. 

Cin the next-to-lust day we removed a sec- 
tion of planking, and there in the sand, almost 
pertectly preserved, lav a mason’s clmwood 
maliet (preceding page), Nothing else we 
found made us feel so close. to those men we 
hac come to udmire so much, the anonymous 
technicians who built bnperial Rome 

To complete our work on the sarcophagus 
Wreck, we returned to Torre Siarrata carly 
in August 1968. During a three-month season 
under conditions more storm-tossed than in 
earlier years, we brought up—helped again 
by the crane power of the Italian Navy—15 
more marble blocks and panic) 

The work on the Torre Searrata wreck has 
resulted in the partial reconstruction on paper 
of the hull of a Roman cargo ship of the sec- 
and century A.D, one of the vecsels that ran 
in the eastern trade at the height of the em- 
pire’s glory. From our drawings of planking, 
frames, and stringers, we project a plan that 
shows. a vessel of abowt 90 feet in overall 
jenath and 25 feet in beam (page 282) 

Tests indicate that the ship's timbers grew 
in the firet century p.c. Dr. Elizabeth Ralph 
at the University Museum radiocarbon lab- 
oratory has subjected to carbon-14 analysis a 
sample from that very first planking that Joan 
and [ foutied th 1965, 

Allowing « margin for error, the ship was 
probably built no liter than the first century 
ACD. In all likelihood, she was @oing about her 
busmess when Poul was preaching Christ's 
gospel throughout the ancrent worlcl 


Patches on Hull Tell a Sad Story 


Dr. B. Francis Kukachka of the U.S. De- 
partment of Agriculture's Forest Products 
laboratory ut Madison, Wisconsin, has ana- 
lyzed the wood from the wreck He reports 
that the brushowood sticks of salt cedar (tam- 
arisk), which were used as packing between 
frames and planking, very probably grew in 
Asia Minor or Egypt 

The ship was old when she sank. Our most 
exciting find of the final month of excavation 


was a piece of the hull showing a perfectly 
preserved wooden patch. A thin slab of wood 
had been fastened in place over the heavy 
original planking with wrought-iron nails. The 
iron had long since rusted awav, leaving only 
black stains to murk where the nails hal been: 
This use of tron wos in striking contrast to 
the core taken by the master shipwrights who 
made the original hull They had usec only 
bronze nails below the waterline. The shoddy 
patching spoke eloquently to us of a good ships 
growine old ane falling on hard cloves. 


To Itdy With a Heavy Carge 


We know enough to attempt a reconstruc- 
ion of the ship's last voyage. Like dozens of 
her kind, she loacted her cargo of hall-fnished 
sarcophagi and marble blocks on the Turkish 
coast, perhaps in Miletus (map, page 287). She 
may have set sail late in the summer, stopping 
for additional marble at Greck island ports. 

Rounding the Peloponnesus, she beat north: 
ward along the Greek coast, staying tn sight 
of land os long as possible At last shé swung 
westward across the Ionian Sea to Cape Santa 
Maria cdi Louca at the tip of the heel of Italy. 
She then set course for Messina 

That night the wind must have changed. 
From the south the dreaded sirocco began to 
blow. By midnight, his ship laboring heavily, 
the anxious captain would have put lookouts 
in the ngging. Ai dawn they sighted land. With 
her great square sail, and her heavy load, the 
ship did not. go well to windward. She was 
trapped in the Gull of Taranto. 

The captain ordered the anchor out in 15 
or 7) fathoms. As the gale increased, the first 
anchor dragster! and the doamer! ship) inched 
town shore. The first anchor and then an- 
her Were lost a the stout cables broke 

In the deepening darkness, the big ship 
worked inexorably toward the six-fathom 
line, where the long seas curled to break. 

The gale shneked louder, Nothing to clo 
bit cast oul-all remaining anchors. That— 
and pray.as St. Paul did intike circumstances, 
for dawn the vessel survived until daylight, 
there wos a chanete—just a chance—to run 
her ashore, accepting the loss of ship and 
cargo but saving the lives of those aboard 

It was the eaptain’s last gamble: His ship 
foundered that night, five hundred yards off- 
shore. The old vessel had given up at last as 
old ships must. when pushed too hard, espect- 
ally when the owners make cepaurs with black 
iron in place of gleaming bronze, 
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Lincoln Continental for 1969 


SOW Tore (hal ever America & most cistingushed motorcar. Powered 5 Lie Incomparable 


60 cuoie inch V-3 engine. From the Lincoln-Mercury Division of Ford: Motor Compan 
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Be a loop charger! . 
Johnson's loop-charged 3-cyl 55 gives 

a new twist to fuel induction...lets you 
Oul-pull, Out-run, Out- (roll hover sehant 

hp motors—all on less 3" Sse cigs 
fuel than you'd expect. 22.0%: a rap Cama 
Patented Water-Shield Silencing makes it 
extra guiet.. geil Electric bower as 

is extra sure, : ea unicef 
Cxira CaSY. were 

see this sliner-duper iooner at: 

your Johnson dealer’s...one of 

16 new or improved Sea-Horse . 

models. All with 2-yr. warranty. 
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Bringing Up Bertha 


Hy WOULD SCIENTISTS. look for the 
YY bones of [ce Age elephants al the bot- 
tom ofa nver in sunny Florida? “Strangely 
enough, savs Dr. 5. David Webb, “some of 
Florida's major rivers still meander across 
the lowlands much as they did thousands of 
Years azo. When animals fell in, their re- 
mains settled gently to the bottom and were 
preserved under a slow accumulation of 
silt." Dr. Webb, assistant curator of fossil 
Vertebrates at the University of Florida, 
recently rescued the skeleton of a 50,000- 
year-old mammoth from its watery grave in 
the Aucilla River, 40 miles east of Tallu- 


hassee. A National Geographic Society 
gran made possible the recovery of the 
eight-ton giant, micknumed Bertha by its 
discoverers. 

Diver at left inspects the find; at right, 
Dr. Webb lifts a 75-pound, 344-foot-long leg 
bone 40 feet to the surface beneath an air- 
hiled plastic bag. By next year, visitors will 
be able to see Bertha'’s awesome, 14-foot- 
high skeleton ina new museum on the uni- 
versity cumpus in Gainesville. Your Society 
dues make such projects possible. Give 
Trends the opportunity to add their support: 
nominate them for membership below. 
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THUNDERBIRD 69 
FOR THE OPEN ROAD 
AIND THE OPEN SKY. 


Once again, Thunderbird gives you a 
wide-open choice of personal luxuries. 
Choose your roofina, seating arrange- 
mant, number of doors (7 of 4). Color, 
Rich imertor, There's o sensotional new 
push-button sliding sunroot. Plus dozens - 

of other Bird options. All powered by 

a. the Thunderfet 429 V-8, Your choice, 
. © Phat’s what it's.all about, 
Thunderbird. 
‘ Unique in call the vecurded, * - 
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| You can take any number of whirlwind 
tours of Britain and Europe. Zip from city to 
city. Dart in one museum and out the other. 
And end up running yourself ragged. Sure. 
you ll see a million things. But how many will 
VOU expericnce? 

In place of the usual “tours of", BOAC 
offers Holidays in Britain and Europe. The 
difference: We show vou a lot tor Your toner 
—but we also show a little restraint. We pro- 
vide @ Vacation, not a merry-go-round, We 
five You an opportu- 
nity lo mcet peonle as 
Well as sce places. 

Take one of our 
Combination Holi- 
day«, for example. Tf 
you do, you could 
spend a week in Lon- 
dan, another week 
motorimé through the 
tranquil British coun- 
}tryside or the most 
| nic parts oat 
a Europe. Inns, rented 

car, most meals, air 
fare included—for as 
little as S300", 

Our Val-l)-Holl- 
days feature relaxing 
motorcoach travel on 
ihe continent. They 
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(] London Super Show Toure from $310 
] Combination Holidays in Britain from 
- 
ritain from E423 
| Bonanza Helidays in Britain from $48) 
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i Wal Ul. Holideats in E “rape from SA? 
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start at S362" for 15 dave in ¢ countries, 
Our London Super Show Tour entitles 
vou ton snud guesthouse for two weeks, tick- 


7 


ets to A hit shows, special shopping and dining & 


ary 


discounts, guest membership in an exclusive 
sporting club, 13 hearty breakfasts, round- 
trip air fare, ond more. All for S310 
Cin-it-alone by car or travel by rath. Visit 
the bid cittes or stately homes and gardens. 
We have two- and three-week holidays to fi 


just about every budget and inclination. All| 


af them begin with af 


ealm British weleome 
qboard a BOAC J & 
lar Ralle-Rovee 707 


jet. In New York, 


troit, Ghieage or San 
[ ranciseo, 

We'll send vou 
full details if vou'll 
send us the coupon. Or 
see your Travel Agent 
andaskabout BOAC's 
Spring/Summer Hol- 
days im Britain and 
Europe. Thev'll give 
you a nice strong feel. 
ing about going. 


Furs 


ree freee 


*Hased on 14/21 -duy Economy group ineluslee teur fare from N.Y. Applies to groupe of 15 of more, (You needo't lorem the group.) 
Dubie cecupancy im hotels. Bookings must be made at leper 30 dave prior to departure. 


Boston, Miami, De-| 
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This sash shows a lot of Bermudas history 


(Join us and make some of your own.) 
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Only Cub Cadet 

has a big tractor 
transmission. 

Just one reason why 
it outlasts, outworks 
all the others. 


Cub (Cadet oomes withh © genr-crivi 
traneimission of a Hydrostatic tron 
isn, | ie Pear-irive treeanission & 
cxaciiv the sume of that ued in ow 
bipeer Cub tractors, The Hydrostatic 
Drive ia » scnled-down vermen of thi 
excl = aL WE LmnSission weed in eur fon 
ind industrial tractors: Hoth are direct 
drive from eneine to axle. "There are ni 
belt to ahi or arays 


Here Ave aoe offer reasons Cul 
ndet outworks and oltlaats the rest 
‘ull-length, beavy channel stool frame 
rip husky hi Mle Auto-tyoe enclosed 


oe aay hy And a lot more 


{* 


i i te i. deta that ny! — EC ee 
that's the way wove bull almost & 
milton bigger tractors for. peop whe 


ern their living with therm 


Yo winder Cadet is the only lawn 
atid rigger tractor that works so hard 
on wy Leth inbe, ior BO nny VeAn 
PY ic abi ve more people buy f ub Codet 
ih eT wer other | Pi wa onal ge arden tractay 


The gear-drive Cub Cadet comes in 
7, 0 or 12 hp. And Hydrostatic drive 
in Worl? hp, Over 90 attachmenta to 
chonke from. Your International cdeales 
min the Yellow Pages under “Lawn 
VWiower?” or “"Prectors,”” See him foros 
Chetnctes drm bicen 
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Cadet is for keeps 
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echoes una sei 


_ Not long ago, the mn fad@acry Seuaily 
ced for affshore ail with dynamite. They ¢x- 





harm to aquatic life. But fish were someti 





red and fled to quieter waters. men 
frowned, They. had togo'farthet to fish. 
Now, the Esso Production slam Com: 


pany (a Jersey affiliate) has invented a substitute 


water a recorded the telltale 
siiograph. 
When carefully. done, this did little or no 





for dypmnite We have Acie it i popper 


and you can see one at the bottom of our pic- 


ture. ae doesn’ igo bang Hike: dynamite. It simply: 


“Phe device is beautifully: simple. A: mix: 
tire of propane and oxygen js ignited by a 
spark plug inside a rubber sleeve. The pop 
inflates the sleeve like an instant balloon, 

- ‘This sudden expansion is fast enough to 
five a seismic echo, hut not-fast enough. to. 





scare away fits porpoises or BEAR 

What's more, it has a snorkel, This sigue 
burnéd gases te escape to the surface. So the 
Water stays clean. 

But fishermen aren't the only people to 
cheer: 

Dynamite is often, tricky stuff. to handle, 
The popper is completely safe, Exploration 
crews have one less danger to\cotitend with. 

And Gynamite. tsalso quite expensive, 
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Sine Ser Pre sour free Vaecoiran At 


Southern Califormia Visitors Council + | e — | jusieon yes peed 196 ber putagel 
705 West 7th St.. Dept. NGB-29 i a | | 20 ALMOST-RARE STAMPS 
Los Angeles, California 90017 nan From 12 LOST NATIONS! 


Moata Haht-Century Oid 


We'd Ike 12 send you a store of Postage Stamps fram 
nations overrun Sy ifwadieds if ihe 1th and 20th Can- 
sired tury aie never treed again alamnps a ADpealiAg thi 
taporienced and beginning coltectons alike winni Mvarn'| 
When thease oro gone no ttore will be ovailable. And 
i from cor Aggro! Service we'll seod olfer woudl 
otters for Free Examination. Suy any Ff Pore, pela 
balance, cance) somice anytime, Bot in either cade, the 
veluabho Lost Malions Slacsps ore yours io keep FREE 
— as eo intveduciion to ihe World's Mool Rowarding 
Hebey. Sand 10 Jor poutaga tecay whlle eupplies ips! 


KENMORE CO,, Milford L-357, Now Hamp. 03055 






Hollanc-America Cruise, 37 days on the : lalendam, 
Malta, Syracuse, Messina, Naples Civitavecchia, Corsica Malaga 3 
Guernsey, La Havre, Rotterdam, London, Torquay, Glengeriff. sailin 
Mo 7 Dearie nie ep 

SAFETY INFORMATION: The 5s. Statendam ragistered In the Nelferiands Suostantiaily meets Inter 
ta PALE Lal safety St snciaros flor naw 5h i jevelo ned iy 1960 aA Preeeis 1966 Tite SaTety requirement 
For our free full-color brochure, see your travel agent or write: Holland-America Line, 2 Penn Plaza, 
Mew York, 8. ¥. 10001, 
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Came across for the warm white sands of Fifi 


Por (he ef cil Austra idl. 


lof AAO clamor 


For the snuo surprises of New 7Ze@atiand 


Because now three oreat airlines have come 
oss With an incredible bergain: a hoatcgey 
nackage of lr Sauih Pacilic days and nights 


d all you have to ‘come across with |s 





Fora T6,000-mile odyssey tp Fi] 
ceaiand and Avstralia 

For rooms with air-conditioning and private 
1 the Kind of hotels you'd never lay out 


Wie rei on eh axApen Bet 
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ghiseeing tours, complete with guides, 


or sights 


lo al!) (he sights worth seeing, 

The sirlinés behind all hia’? Three pros ol 
[he Pacilic. QANTAS: which stands for Austral- 
la 5 round-the-world airline. And GOAC, which 
stands for British Overseas Airways Corpora- 
which stands for 


Excallent air 


hl mae o,f hii, Fe ar rl 
On, Ano Air New £eaand 


New Zealand's five 
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ar jetiine 


And 
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Tel day. Yo Los 
Anoeles any day of the week, And head for the 
fabled islands of Fiji. Your first night's: lodg 
Ing: the lush Mocamboe Rotel, smack in the 


Prancizco of 
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middte of the South Paciti 


2nd day. (Sorry, you lose this day when you 
oross the Infernationa! Dateline. Bul read on 
you'll get it back enroute home.) 


Srd day. You're siill in Fiji—prowling a reef 


Ewimming the South Seas, going Gauguin 


Your 


iUdress: & posh new resort, The Fijian 


4ih day. You can'l tear yoursell fram Fiji. So 
you four the south Pacilic’s biggest "city,’ 


Suva. (i's gure Somerse! Maugham, with In- 
dian bazaars, native police in sawtocth skins 
Yeody English cricket clubs) And you move 


io another brand-new hotel: The Outrigoder 


ath day, Come nightfa 

flight past green velvet peaks, sweeps of sugar 

Arve YOU 

wind up back at your first night's home, The 
Mocambo 

6th, 7th, 8th days. On to New Zealand: land 

of glaciers, geysers and groties lit by glow- 


worms. Thres cays 1 Caicn your Oreain in 


YOU MRE & Ssunsel 


cane, coral lagoons, Unforgettable. 


Auckland. {To make the breathing easy, your 
s the sumptuous new InterContinen- 
JOU WAG Ol spats, Ingres an op 
hong!) four of Rotorua s spornos—the thermal 
redion (hal s @ fascinating he on earth 

Sth, 10th days. 


the Aiver Avon 


wore co 


lal) Ard if 


Onward to Christchurch and 
You'll swear youre in the 
ofreen and oentle world of Enoland— til you're 
nfreeiad by oalaciers: in the Southern 


Alps. (Exciting option: flightseaing. close-up of 


Sntw'y 


ginantic Mount Cook.) 


Tith, I2th, 13th days. Coming up Down 
Under the big, booming world of Australia. 
You start with Sydney (part Rio, part London, 
afl Australia}, Sights to savor: {he soaring sky- 
ie, @tuberant architecture, honeyed beaches 
Micest sight of all: 
[he high-Rearted Aussies themselves; who ac- 
tuaily ke Americans, (Special highlight: a 50 
mph dash across Sydney Harbor, via Buck 
Aogerisn ferry.) Oh; your address. it's the 
newiy-minted Wentworth, Even Hilton is im 
Dressed 

Tain, Toth, 16h days, Decisions, decisions, 
Datause now you face a host of 
options: How about 4a wooly and wild visit to 
a sheap station? Or maybe the Great Barrier 
Reel, with its. 1000-mile scimitar of coral? Or 
You can fly backward in-time to the sunburned, 
Ssione Age Qulback. Or vigil a crazy, mixed-up 

Kangaroos and 
“ir a 


17th day. All good things must come to an 


arith honeys of their own 


decisions 


menagerie to spy on koalas 


platypusses (platypussies 7) 
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iné, via a silken jet 
ina! speeds you home [Today's Ihe day you 
find the day you lost — waiting for you al the 
International Dateline. And if you can't bear 
to part just yet with paradise. don't, Make an 
optional halt in hawali—tfor more than 4 week 


52 there you have it: the South Pacific, lying 
7 your horizon, Yours for 1/7 days. 17 nights 


BTpie, 19 savor, fo slore 
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When an 4Eina p pohcy holder is at fault, we think the 
thet guy is entitled to fast action. So if our policy- 
holder is responsible for damaging your car, we'll help get 
you back on the road fast. [f you have medical expenses, 
¢Tl help pay them night away. Ifyou can't work, we'll 
help conhinuc your mcome ngnt away 
JEtna's Fast Action Settlement Treatment (FAST) 
ihanew concept designed to put money into aclaimant's 
hands within 24 hours. Without waiting until all the bills 
are in. Its new tdeas like FAST that made us ore oi 
the world's largest companies handling all kinds 
of insurance—business and personal. 


run 
a. | f OUR CONCERN IS PEOPLE 


LIFE CASUALTY 


We're watching 
your weight. 


A good breakiast Is an essential 
part of any weight control 
program. Scale down and get 
back into things, with the 
Kellogg's Special Kk Breaktast. 
Only 240 calories, 99% lal-lree. 
Delicious. 
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A 42 day, 24 port cruise on our flagship, s 5.5. Rotterdam. 
Sailing October 2 from New York. $1765 to $4930. 


six weeks aboard our biggest cruise liner of ali, sporting a spanking new Lido Deck; acres 
of space to be wined and dined and waited on, (And no tipping, please.) Six goiden weeks 
calling Into history and out again to palaces of 5,000 years ago, to beaches with bikinis of 


today, The Fioate!l is 


not only a great place to live in, it has the nicest places to visit. See 


your travel agent or send for our free brochure, and we'll tell you about them all. 


Holland-America Mediterranean Cruise: To Ponta Delgada, Lisbon, Malaga, Wonte Carlo, 
Cannes, Golfe de Porto, Ajaccio, Alghero, Civitavecchia, Naples, Iraklion, Bel rut, Haifa, 


Rhodes, Izmir, Istanbul, Delos, Mykonos, Piraeus, Valletta, Bizerte, Tangier, 


HOLLAND-AMERICA LINE 


Funchal. 


Casabl anca, 


2 Penn Plaza, New York, N.Y. 10001 
The people who invented a nicer way to cruise. 


SAFETY INFORMATION: The s.s. Rotterdam, 


registered in the Netherlands, sub stantially meets 


International Safety Standards for new ships developed in 1960, and meets 1966 fire satety 


requirements. 
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WONDERFUL \ + 
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ARE MADE OF... 


HOLLYWOOD HAS IT 


In the perfect beauty of flowers, Always in 
season and always tn bloom, In every 
radiant sunnse, And every spectacular 

full meonnse, over the Atlantic, In mila 


| after sparkling mile of iniand waterways 


And in trapacal wenderiends, 

Is action the stuff of your dreams? 
Hollywood is ina haart of The Gold 
Cogst — greatest might and day 
playground in Amenca. And tints ts the 


| one area in the entire country that offers | 
all four fons of pari-mutuyel sparts 


thoroughbred arse racing, fatness 

racing, dog racing. and. jat-afai. Golf? sal 

Kellywood’s Florida's golfinges! city with éid| 
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| 74 different courses (and more coming)! 


Fishing’s fantastic. So no matter what your 
driaim i, it tan come oe wilh an average 


| winter temperature of Fi 


there's 50 mething for Ni) In 


BY THE SEA « MO} 


For complete formation oo everything Holipweod fs, wereie: 
Chamber ot Commere Qegt. NO! HKellywood fe The Sam, Fla tion 


Who but Pontiac would come up with shock absorbers for the outside of acar? 
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New England college prep schoo). 
Stttall classes. individ ual help for onder: 
achiever. Counseling, Excellent college 
oipcement. Sports for all. Summer 
school or Eumpean study. Camp- 
Catalng Dr. W. N. Freéman, Weal- 
brook, Gonn, O(7-4908, (200) 398-8264. 
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Clubs, ROTC. Fone of write TO5- 
153-2167, doho NS. Palmer, Assi. to 
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Pertiereon School for Boys 
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Deep-Sky Telescope 
LUNAR CRATERLETS—LIVE 
Celestron Observatory Telescopes allow you to 
explore the infinite variety of craters, rock for- 
mations, and rills of the Moon from your own 
school or back-yard observatory, 
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New lssuea— New Countricee—Triangles 
ROCKETS—OLYMPICS—sCOUTS 
BIRDS— FLOWERS —ANIMALS 

ALSO Old Canadian and U.S, postage 
stamps: All genuine. Plos complete 
iustroted Canadian Stamp Catalog. 
All the nbove FREE, Please write. 


GRAY STAMP COMPANY 


Dept. N45 — Toronto, Canada 
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Friends ask us why we don't say ‘‘We're No. 1" in the 
inn-keeping industry. That's easy. Because You're No. 1. 


And you start being No. 1 pretty early around Holiday Inns. Say, for 
example, youre a member of the bassinet set. We've got an extra. 
comfortable baby bed waiting for you—and its free. 

You must be No. 1 te have such fine parents. But even No. 1 Mam 
anc No: 1 Dac need some time to themselves. Thats why we have 
baby sitters on call at every Holiday |nn. 

When you're older, you'll enjoy the many other advantages Holiday 
Inna have to offer, But most of all, you'll appreciate the way we al- 
ways treat you as No. 1. Which we ve done—by the way—since Day 1. 


For a free Passport Directory of all Holiday Inns, write: 
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USE YOUR CREDIT! WE HONOR AMERICAN EXPRESS, DINERS CLUB & GULF TRAVEL CARDS (Guilt 
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